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1.0 INTRODUCTION
1.1  AUTHORIZATION

This workplan is for a Phase III remedial investigation at Installation Restoration (IR)
Program Site 03 ("Site 03"), CED Solvent Disposal Area; a Phase III remedial investigation
and marine ecological risk assessment at IR Program Site 09 ("Site 09"), Allen Harbor
Landfill; and to resolve ecological risk assessment issues related to the terrestrial/freshwater
wetlands Ecological Risk Assessment (ERA) for the Naval Construction Battalion Center
(NCBC) - Davisville, Rhode Island. This workplan has been prepared in accordance with
the Scope of Work for Contract Task Order 0032 (and the Change in Scope memorandum
dated 20 October 1994); Contract N62472-92-D-1296. This workplan consists of: a Field
Sampling Plan (Chapter 3); Quality Assurance Project Plan (Chapter 4); Safety, Health, and
Emergency Response Plan (Appendix A); and Field Sampling Procedures (Appendix B).
Separate workplans for the ecological risk assessment and terrestrial risk assessments are
included as Appendices C and E, respectively.

1.2  SITE LOCATION

NCBC-Davisville is located in the northeast section of the Town of North Kingstown, Rhode
Island, approximately 18 miles south of the state capital, Providence. (Figure 1-1). A
significant portion of NCBC Davisville is adjacent to Narragansett Bay. Adjoining NCBC '
Davisville’s southern boundary is the decommissioned Naval Air Station (NAS) Quonset
Point which was transferred by the Navy to the Rhode Island Port Authority (RIPA) in April
1973 (TRC, 1994).

IR Program Site 03 is located immediately west of Site 02, in the northern portion of NCBC
Davisville (Figure 1-2). The site consists of a flat and previously paved area, bounded by
Sayers Street to the east, Parade Road to the south and Battalion Boulevard to the north
(Figure 1-3). :

Site 09 covers an area of approximately 13.5 acres along the western side of Allen Harbor.
The landfill is bounded to the east and south by Allen Harbor and to the west by Sanford
Road (Figure 1-4).

1.3 REMEDIAL INVESTIGATION/ECOLOGICAL RISK ASSESSMENT
OBJECTIVES

The overall objective of the remedial investigation at Site 03 is to assess whether past Navy
activities in the area located west (on what is now Rhode Island Port Authority property, but
prior to 1974 was Navy property) and northwest of Site 03 may have contributed to the
volatile organic compounds (VOC) detected in the deep ground water west (upgradient) of
Site 03 between Seabee Avenue and Sayers Street.

The objectives of the remedial investigation and ecological risk assessment at Site 09 are to

NCBC - Davisville Phase 1IT RT Work Plan-IR Program Sites 03 and 09
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The objectives of the remedial investigation and ecological risk assessment at Site 09 are to
evaluate: 1) the nature and extent of VOC in the lower portion of the upper (sand) aquifer in
the vicinity of 09-MW-7D; 2) the nature of potential VOC in the deep ground water (silt unit
and bedrock aquifer); 3) the impact of potential VOC in the deep ground water migrating
from beneath the landfill toward, and discharging into the bottom sediment of Allen Harbor
on the bottom dwelling (benthic) and near bottom dwelling (pelagic) marine organisms, and
if appropriate, through the food chain; 5) the impact the bringing sediment from below the
zone of bioturbation in Allen Harbor into contact with sediment in the zone of bioturbation
and the water column resulting from clamming, dredging, or storm surges and 6) the
ecological impact of the landfill on the salt water marsh/wetlands to the north and south of
the landfill.

The objective of the resolution of the terrestrial/freshwater wetlands ecological risk
assessment issues related to the NCBC are to address data gaps and problems associated with
the risk assessment as identified by the U.S. EPA Region I. These issues are facility-wide in
extent, incorporating the Main Center, West Davisville, and Camp Fogarty and their
surrounding areas.

The purpose of this workplan is to present the tasks and procedures, (i.e., field investigation,
sample analysis, data evaluation, and risk assessment), necessary to accomplish the project
objectives.

Site 03 tasks include the following:

1. Install four monitoring wells to the top of bedrock upgradient of Site 03 on
the RIPA property.

2. Collect split spoon soil samples as the soil borings for the monitoring wells are
drilled, and screen the soil headspace for VOC using a portable gas
chromatograph. Based on the headspace screening results, select two soil
samples from each soil boring and submit the samples for laboratory analysis
for Target Compound List (TCL) VOC.

3. Collect a ground-water sample from each of the four wells and analyze the
samples for TCL VOC.

4. Measure and record the depth to the water table in each of the wells located in
Sites 02 and 03.

5. Evaluate the data collected during the subsurface investigation, with regard to
possible source areas, the bedrock surface configuration, and the direction of
flow.

NCBC - Davisville Phase TIT RT Work Plan-IR Program Sites 03 and 09
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Site 09 tasks include the following:

1.

8.

9.

Install two monitoring wells in the lower poi‘tion of the upper aquifer and one
well in the silt unit in the area of 09-MW-7D to assess the nature of VOC in
the ground water and whether "pooled DNAPL" is present.

Drill two borings into bedrock and complete them as monitoring wells.
Recover rock core from and perform packer testing in the boreholes in order
to estimate aquifer parameters to be used in the fate-transport model.

Select and analyze up to two soil samples from each test boring for laboratory
analysis of TCL VOC. Sample selection will be based on soil headspace
screening results using a PID.

Collect samples from nine wells, the five wells described in 1 and 2 above, as
well as 09-MW-6D, 09-MW-8D, 09-MW-9D and 09-MW-10, and analyze the
samples for TCL VOC.

Monitor fluctuations in the elevation of the water table and chahges in salinity
over several tidal cycles to aid in the evaluation of the hydraullc relationship
between the aquifers which underlie the site.

Collect samples of sediment at each wetlands sampling station (Figure 3-3),
(the top 2 cm of sediment) for sediment toxicity bioassays (using Ampelisca or
other appropriate amphipod species), pore water toxicity tests (using Arbacia),
SEM/AVS analysis, grain size and TOC determinations, and bulk chemistry
analysis.

Collect sediment cores (approximately 1-2 M in length) at the wetland and
Allen Harbor sampling stations (Figure 3-3). Scan each replicate core for
magnetic susceptibility to determine the representative core (for each sampling
station) to be selected for analysis of bulk metals, PAH, PCB, pesticides, and
butyltins, grain size, and total organic carbon.

Perform fate-transport modeling of VOC in the bedrock.

Perform an ecological risk assessment of deep sediment in Allen Harbor.

Prepare remedial investigation and ecological risk assessment reports.

Facility-wide tasks for the terrestrial/ecological ERA include the following:

1.

Collect and analyze additional biological and chemical samples in the
freshwater wetlands in the study area’s five watersheds.

NCBC - Davisville Phase TIT RT Work Plan-IR Program Sites 03 and 09
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2. Revise and expand the ecological risk assessment to incorporate the results of
these additional samples.
3. Revise the ecological risk assessment to address EPA’s comments concerning

inadequacies in the approach and in the data presentation of the draft final
ERA prepared by TRC.

1.4 KEY PERSONNEL AND RESPONSIBILITIES

Figure 1-5 is the CTO organization chart. The following are summaries of respons1b111tles
and pertinent qualifications of the key personnel assigned to this CTO.

1.4.1 CTO/RI Task Manager - Nicholas A. Lanney, P.E.

- Mr. Lanney is a registered Professional Engineer (PE) with more than 17 years of experience
in civil and environmental engineering and geology. He has more than ten years of
experience in conducting preliminary assessments, site inspections, and remedial
investigations of commercial, industrial, and manufacturing sites, as well as DOD facilities.

As CTO Manager he is responsible for the overall technical/project management. He also
has the responsibility for procuring and overseeing the staff for the CTO; for the successful,
timely and cost effective completion of the field investigations; data collection and
evaluation; report preparation; and ensuring that established technical and quality control
protocols are adhered to. He will also review and approve all documentation and reports.
He will be assisted in executing his responsibilities by the task managers described below.

1.4.2 FS Task Manager - Venu Mukamalla

Mr. Mukamalla will be responsible for the preparation of the feasibility study for Site 09.
He is a civil engineer with more than five years experience in hazardous waste consulting
industry, including remedial investigations/feasibility studies (RI/FS), remediation, site
investigations, and landfill remediation design and cost estimation. He served as a task
manager on a number of feasibility studies completed under the CERCLA program. He also
served as a task manager on an ARCS II contract in EPA Region II for pre-remedial
activities under which he managed 30 Sites. Mr. Mukamalla served as a resident engineer
on a chrome remediation project for which he was responsible for implementing a cleanup
program for 30 different residential sites. Mr. Mukamalla serves as a design engineer for
various remediation projects. In his capacity, he is responsible for preparing preliminary
designs for various projects involving tank excavations, capping, barrier well construction
and pump and treatment systems.

1.4.3 RA Task Manger - David Ludwig, Ph.D.
Dr. Ludwig will be responsible for overseeing the ecological risk assessment which will be

performed by SAIC under subcontract with EA, as well as resolution of the data gaps and
problems associated with the terrestrial ecological risk assessment for the NCBC-Davisville.

NCBC - Davisville Phase III RI Work Plan-IR Program Sites 03 and 09
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Dr. Ludwig has 15 years of experience in risk assessment, environmental impact analysis and
environmental planning. He leads a national risk assessment group for EA, with technical
specialists in environmental chemistry, exposure analysis, systems ecology, fish and wildlife
toxicology, and terrestrial, marine, estuarine, and fresh-water biology. His expertise
includes decision making and remedial action alternative selection at a number of complex
hazardous waste sites nationwide.

He has coordinated and managed NEPA/EIS projects incorporating impact evaluation for
sensitive habitats and protected species. His risk assessment work includes the coordination
and management of human health and ecological risk-based RI/FS activities at hazardous
waste sites, work plan preparation, study implementation, and data analysis. His teams have
conducted quantitative risk assessments nationwide in diverse ecosystems. At a number of
sites being worked under his guidance, risk assessment and risk management activities have
been driven by ecological issues, for which Dr. Ludwig’s teams provided innovative, cost-
effective, and scientifically sound risk assessments.

1.4.4 Senior Technical Review

The Senior Technical Reviewers are responsible for providing independent review of draft
and final project deliverables in accordance with EA’s Quality Management Plan for the Base
Realignment and Closure Comprehensive Long-Term Environmental Action Navy Contract
N62472-92-D-1296. A brief summary of each reviewer’s experience is presented below.

1.4.4.1 RI Senior Technical Reviewer - James Shultz, CPG

James Shultz is a professional geologist with over 20 years of experience. Mr. Shultz has
participated and managed remedial investigations at major DOD facilities and industrial
facilities where solvent releases have occurred, and at petroleum terminals and retail service
stations. Mr. Shultz also has extensive experience in conducting geologic studies to support
the development of high yield water supply wells.

1.4.4.2 FS Senior Technical Reviewer - Leo Frey, P.E.

Mr. Frey’s educational and work experience in geology and geotechnical engineering qualify
him to provide senior technical review of projects involving site investigation and
characterization, remedial alternative evaluation, site remediation, geotechnical construction,
and landfill design. He has additional experience in construction oversight, preparation of
state/federal solid or hazardous waste permits involving remedial actions, client support,
public meetings, and regulatory interaction.

1.4.4.3 RA Senior Technical Reviewer - Stephen E. Storms, Ph.D.

Dr. Storms is an ecologist with 25 years experience who has specialized in the responses of
aquatic communities to environmental stresses including toxic and conventional pollutants.
His work in risk assessment at Kelly AFB, Texas, included evaluation of the potential
impacts to a creek from contamination at the Air Force Base and the degree to which

NCBC - Davisville Phase IIT RI Work Plan-IR Program Sites 03 and 09
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ongoing remedial operations at the base might decrease the extent or severity of the impacts.
His work includes the management of a project which ranked the human health and
environmental risks of land-based sewage sludge management alternatives for the City of
New York.

1.4.5 Program Manager - Chuck Houlik, Ph.D., CPG

Dr. Houlik has more than 20 years of experience in the performance and management of
multidisciplinary investigations addressing environmental issues and/or in support of
engineering design. He is a Certified Professional Geologist with extensive experience in
waste management, contaminant assessment, impact assessment, environmental remediation,
and facilities siting. In addition to providing final technical review of work products for this
CTO, his responsibilities will include project oversight, assisting the CTO Manager in
assignments, and ensuring that the field team is responsive to the Quality Assurance and
Program Health and Safety Officer.

1.4.6 QA Manager - Robert Cypher |

EA’s Corporate QA Manager, Mr. Robert Cypher, will be the responsible Quality Assurance
Officer for this project. The QA Manager reports independently to the Corporate President
and, hence, has full authority to act independently from the technical line management
structure. He will serve as EA’s primary contact with the Northern Division’s QA staff, if
so requested by the EIC. He will monitor compliance of the project with the QAPP plan, and
perform any necessary performance or system audits.

1.5 WORKPLAN ORGANIZATION
This workplan is organized as follows:

Chapter 1 presents the objectives of the remedial investigations and ecological risk
assessment, the purpose and scope of the work plan, and key personnel.

Chapter 2 presents the site history, geology, and hydrogeology.

Chapter 3 presents the field sampling plan, and includes a discussion of objectives,
data gaps, data needs, and data quality objectives.

Chapter 4 presents the Quality Assurance Project Plan (QAPP) including analytical
methods and data reporting.

Chapter 5 presents a brief summary of how the field data will be assessed and
evaluated.

Appendix A is the Safety, Health and Emergency Response Plan (SHERP).

NCBC - Davisville Phase TIT RT Work Plan-IR Program Sites 03 and 09
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Appendix B includes the investigative methodologies to be used, including equipment,
and sample handling for subsurface soil and samples; decontamination procedures;
and waste handling procedures.

Appendix C is the workplan for the marine ERA.

Appendix D presents background information regarding potentially pooled DNAPL at
Site 09.

Appendix E presents the details regarding resolution of data gaps and problems
associated with the terrestrial/freshwater wetlands ERA for the NCBC.

1.6 PROJECT SCHEDULE

A proposed project schedule showing proposed activities, activity duration, and activity start
and finish dates related to Sites 03 and 09 is presented in Figure 1-6.

The schedule for the facility-wide ecological risk assessment activities has not yet been
finalized; additional sampling is required to respond to EPA’s comments, but these samples
cannot be collected until early spring 1995 in order for the samples to reflect growing
conditions. Analytical results from the field sampling would be available approximately 30
days after sampling, and the revised ecological risk assessment will be completed
approximately 30 days after the availability of the analytical results.

NCBC - Davisviile Phase TIT RT Work Plan-IR Program Sites 03 and 09
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Figure 1-6, Proposed Schedule, IR Program Sites 3 and 9
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2.0 BACKGROUND INFORMATION

2.1 SITE HISTORY/DESCRIPTION
2.1.1 NCBC Davisville History/Description

NCBC Davisville is located in the northeast section of the Town of North Kingstown, Rhode -
Island, approximately 18 miles south of the state capital, Providence. NCBC Davisville is
composed of three areas: the Main Center, the West Davisville storage area, and Camp
Fogarty, a training facility located approximately 4 miles west of the Main Center (Figure 1-

~ 2). A significant portion of NCBC Davisville is adjacent to Narragansett Bay. Adjoining
NCBC Davisville Main Center’s southern boundary is the decommissioned Naval Air Station
(NAS) Quonset Point, which was transferred by the Navy to the RIPA in April 1973 (TRC,
1994). Land use surrounding NCBC Davisville is predominantly residential to the north and
south (Environmental Baseline Survey, 1993). West of the Main Center along Route 1,
development consists of shopping malls, retail stores, restaurants, and gas stations.

The Davisville/Quonset Point area was originally settled by Europeans in the late 17th
century. Quonset Point was the location of the first annual encampment of the Brigade
Rhode Island Militia in 1893. During World War I, it was a campground for the
mobilization and training of troops and later, the home of the Rhode Island National Guard.
In the 1920s and 1930s, it was used as a summer resort for local residents.

In 1939, Quonset Point was acquired by the Navy and construction began in 1940. During
construction, millions of cubic yards of sediment were dredged to create the ship basin and
channel. The dredged material was used to create a 1.5 mile section in Quonset’s northeast
corner. Wartime activities at Naval Air Station (NAS) Quonset Point included training
aircraft carrier pilots and crews, overhauling aircraft, supplying military equipment and
planes, and providing coastal defense.

By 1942, the operations at NAS Quonset Point had outgrown the station. Adjacent land at
Davisville was designated as the Advanced Base Depot. Later that year, the Naval
Construction Training Center (NCTC), known as Camp Endicott, was established at
Davisville to train newly established construction battalions. By November 1942, the camp
was at capacity, housing 15,000 enlisted men and 350 officers. Over 100,000 service
members were trained at Camp Endicott by the end of-World War II.

"The NCBC-Davisville area was inactive between World War II and the Korean Conflict.

In 1951, it became the Headquarters Construction Battalion Center. The Construction
Battalion Center loaded ships and trained men for both the Korean and Vietnam conflicts.

In 1974, the NAS and Naval Air Rework Facility at Quonset Point were decommissioned and
operations at Davisville were greatly reduced. In 1989, the closure of Davisville was
announced, and all operations at Davisville were phased down to the present staffing levels
for Public Works, Maintenance, Security, and Navy Personnel. NCBC Davisville was

NCBC - Davisville Phase IIT RI Work Plan-IR Program Sites 03 and 09
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closed effective April 1, 1994, at which time the staff at NCBC was reduced to a caretaking
work force of eight to maintain base security and oversight of maintenance and
environmental projects.” (TRC, 1994)

2.1.2 IR Program Site 03 - Solvent Disposal Area

IR Program Site 03 is located immediately west of Site 02, in the northern portion of NCBC
Davisville (Figure 1-2). The Site consists of a flat and previously paved area, bounded by
Sayers Street to the east, Parade Road to the south and Battalion Boulevard to the north
(Figure 1-3). The surface of the site is characterized by deteriorated asphalt interspersed
with grass.

From 1955 to the late 1970s, approximately 3,000 gallons of paint thinners and unidentified
solvents were reportedly disposed on the ground west of Sayers Street and Building 224.
While the precise limits of the disposal area are not known, disposal is thought to have
occurred in an area adjacent and west of Sayers Street. A portion of the Site was also used
for heavy equipment storage. The area further west was reportedly used to store and
maintain vehicles. (TRC 1994)

Previous site investigations include: an Initial Assessment Study (IAS) by Fred C. Hart
Associates, completed in 1984; a Confirmation Study-Verification step, completed by TRC
in 1987; Confirmation Study-Characterization Step, completed by TRC in 1988; and a Phase
I Remedial Investigation (RI) completed by TRC in 1991. A Phase II RI, completed by TRC
in 1992, was performed to further delineate the horizontal and vertical extent of
contamination associated with the solvent disposal area. To further delineate the VOC
detected in monitoring well 03-MW-3D (Figure 2-1) during the Phase II RI, TRC conducted
a Supplemental Phase I Field Investigation in March 1994.

In general, surface and subsurface soil and shallow ground water reportedly appeared to be
minimally impacted by the reported solvent disposal activities. A total of 27 surficial soil
samples were collected within Site 03’s limits during the Phase I and II RI's. Acetone,
toluene and chloroform were detected. TRC (1994) concluded that based on the low
concentrations and infrequency of detection, that the reported concentrations may be due to
'laboratory contamination. Chloroform was detected at 2 ppb in one of two subsurface
samples collected during the Phase I RI. Acetone at 20 ppb was reported in only 1 of 12
subsurface soils samples collected and analyzed during the Phase II RI (TRC, 1994). No
VOC were detected in ground-water samples collected from wells screened at the water
table.

VOC were reported in ground-water samples collected from wells screened at the bottom of
the unconsolidated material. Maximum reported concentrations of detected compounds are:
1,2-dichloroethene at 1000 ppb, trichloroethene at 4,000 ppb, 1,1,2-trichloroethane at 82
ppb, and 1,1,2,2-tetrachloroethane at 2,700 ppb (Figure 2-1).

NCBC - Davisville , Phase TIT RT Work Plan-IR Program Sites 03 and 09
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2.1.3 IR Program Site 09 - Allen Harbor Landfill
2.1.3.1 Remedial Investigation

Site 09 covers an area of approximately 13.5 acres along the western side of Allen Harbor.
The landfill is bounded to the east and south by Allen Harbor and to the west by Sanford
Road (Figures 1-2 and 1-4). A marsh is located to the west of the landfill, on the opposite
side of Sanford Road, at the edge of the Navy property. Access to the landfill is controlled
by a fence with locked gate at the Sanford Road entrance. The landfill is currently
overgrown by shrubs, small trees, and grasses. Substantial amounts of building debris and
rusted metallic objects are visible at various locations across the site. Cover materials at the
landfill consist of poorly sorted sand and gravel with silt and clay. The cover is non-uniform
over the landfill, varying in depth from one to three feet in thickness. (TRC, 1994)

From 1946 to 1972, the Allen Harbor Landfill was used for the disposal of waste generated
at NCBC Davisville and NAS Quonset Point. A large variety of waste, including large
quantities of preservatives, paint thinners, degreasers, PCB, asbestos, ash, sewerage sludge,
55-gallon drums, used mineral grit, and contaminated fuel oil may have been placed in
Allen Harbor Landfill. '

Previous site investigations include: an Initial Assessment Study (IAS) by Fred C. Hart
Associates completed in 1984; a Confirmation Study-Verification Step completed by TRC in
1987; a Phase I Remedial Investigation completed by TRC in 1991; and a Phase II and
Supplemental Phase II Remedial Investigation completed by TRC in 1994.

The objective of the Phase II Remedial Investigation was to further delineate the vertical and
horizontal extent of the contamination through a series of test and sampling rounds including:

Seismic refraction survey.

Electromagnetic conductivity survey.
Magnetometry survey. '

Soil and ground-water sampling.
Installation of wells and piezometer clusters.
Conductivity testing.

The result of the Phase II RI indicated the need for a limited supplemental investigation at
the site. Three soil samples and ground-water samples were collected to determine the
salinity across the site and to determine the potential for contaminants to leach from the
subsurface soil.

Surface and subsurface soil sampling and analyses identified numerous volatile organic
compounds at Site 09. These include the following:

NCBC - Davisville Phase TIT RT Work Plan-IR Program Sites 03 and 09
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Compound _ Maximum Reported Concentration (ppb)

Benzene 3

Ethlybenzene - 220

Toluene : 82

Xylene - 4500

1,1,2,2-Tetrachloroethane 640

Trichloroethene 670

1,1,2-Dichloroethene 3100

1,1,1-Trichloroethane 350

Vinyl Chloride 350

Chlorobenzene 190

Acetone 180

2-Butanone 11

Methylene chloride 88

VOC were also detected in ground-water samples collected from wells screen at the water
table including :

Compound Maximum Reported Concentration (ppb)
. 1,2-Dichloroethene 510
Vinyl Chloride 25
1,2-Dichloropropane 940
Trichloroethene 74
Tetrachloroethene 670
Benzene 11
Toluene 28
Ethylbenzene ' 87
Xylene 190
Chlorobenzene - 620

Highest total VOC-concentration (2000 ppb) was reported in MW-6S (Figure 2-2).

In the silt unit, significant total VOC-concentration (44,250 ppb) was detected only in the
ground-water sample collected from MW-7D. Total VOC concentrations were significantly
less in the ground-water samples collected from MW-3D (122 ppb), MW-8D (10 ppb), MW-
9D (398 ppb) and MW-13D (2 ppb). No VOC were detected in MW-6D, MW-10D, and

MW-12D. (Figure 2-3).
2.1.3.2 Ecological Risk Assessment

A marine ecological risk assessment was undertaken at the Naval Construction Battalion
Center, Davisville, Rhode Island to determine the effects of hazardous waste disposal on
Allen Harbor and Narragansett Bay. A phased approach was developed involving site
characterization (Phase I), assessment of contaminant exposure and biological effects (Phase

NCBC - Davisville Phase TIT RT Work Plan-IR Program Sites 03 and 09
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IT) and quantification of ecological risks (Phase III). Phase I study results showed no major
environmental problems unique to Allen Harbor, but did raise questions regardmg some
aspects of sediment and water quality.

Phase III investigations focused on relative importance and seasonal dynamics of specific
contaminant sources including the landfill, surface runoff and marina activities. The study
found that runoff and landfill sources were important sources of pollution input into the
harbor, whereas marina sources were not. Polluntant source strength was greater for landfill
than runoff exposure routes based on tissue residues in indigenous bivalves, with metals and
pesticides being highest in spring and summer, respectively. Toxicity testing showed

negative impacts due to both surface runoff and in sediments adjacent to the landfill and were
not seasonally dependent.

Phase II investigations involved the development of exposure-response models and their
~application to estimation of ecological risk. Results indicated that the likelihood of biological
impairment for species indigenous to Allen Harbor was about 1-in-5 for sea urchin (Arbacza)
fertilization, and about 1-in-2 for sea urchin development, macro-algal reproductlon
(Champia) and larval clam development (Mulinia). Risks beyond immediate proximity to the-
landfill were not calculated but interpreted to be insignificant given a lack of direct
toxicological effect observed in amphipod (Ampelisca) and bivalve (Mulinia) tests with these
sediments. However, calculations suggested that significant risks are possible if contaminants
contained in the sediment were to increase in bioavailability.

- In June 1994, TRC Environmental produced a draft final Ecological Risk Assessment
addressing terrestrial and freshwater risks associated with the NCBC study area. U.S. EPA
Rigion I, after revieweing the risk assessment, released in late August 1994 as detailed and
extensive series of comments, identifying shortcomings in the risk assessment, and specifying
areas of the risk assessment where previous EPA comments had not been addressed, or had
been addressed incompletely. Appendix E contains a work plan designed to address the data
gaps and issues identified by EPA Region I.

NCBC - Davisville Phase III RI Work Plan-IR Program Sn.es 03 and 09
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2.2 GEOLOGY/HYDROGEOLOGY/SURFACE WATER HYDROLOGY

The following descriptions of the regional geology, hydrogeology, and surface water
hydrology are from the TRC (1994) Draft Final Phase II Remedial Investigation Report:
Technical Report, Section 1.

2.2.1 Regional Geology/Hydrogeology

NCBC Davisville is located within the Narragansett Basin, a complex structural syncline
approximately 12 miles wide and up to 12,000 feet deep. The Narragansett Basin’s western
limit is approximately 3 miles west of NCBC Davisville, and its eastern edge is close to Fall
River, Massachusetts (Figure 2-4).

The bedrock forming the Narragansett basin consists predominantly of non-marine
conglomerate, sandstone, and shale. The principal bedrock unit in the vicinity of NCBC
Davisville is the Rhode Island Formation, which consists of fine to coarse conglomerate,
lithic graywacke, graywacke, sandstone, shale, and a minor amount of meta-anthracite and
anthracite. The color of the unit is gray, dark gray, and greenish, with black shale and
anthracite beds. The formation is further characterized by cross-bedding and irregular,
discontinuous bedding. In the southern portion of the Basin, which underlies NCBC
Davisville, the formation is metamorphosed and contains quartz-mica-sillimanite schist.

The topography of the bedrock surface beneath the Davisville area exhibits over 150 ft of
relief in a series of north-south trending valleys and ridges. These valleys were developed
by river and stream erosion over a period of approximately 300 million years, and deepened
by the Wisconsin Age glacial advances. In the vicinity of NCBC-Davisville, the depth to
bedrock ranges from ground surface to approximately 90 ft below ground surface.

The unconsolidated sediment overlying the bedrock was eroded and transported by the
advancing glaciers, and then, deposited on the bedrock surface. Till, a dense, non-stratified,
heterogeneous mixture of sand, silt, clay, and gravel was deposited as a thin layer directly on
top of the bedrock when the advancing glaciers scraped, ground, crushed, and then overrode
the bedrock. Till is exposed on highlands such as Lippit Hill, the hillside west of the rifle
and pistol range at Camp Fogarty, and along the hillside ridge between West Davisville and
NCBC Davisville. Associated with Till are end moraines, which are ridges of sediment
deposited at the margin of a glacier when it was stationary. Just northeast of Building 224
(the location of which is shown in Figure 1-3), an end moraine deposit controlled the pro-
glacial melt water drainage system.

As streams of melt water flowed from the retreating glaciers, sediment from the melting ice
was entrained, transported downstream, and deposited as well-sorted sand or gravel (glacial
fluvial deposits). Fine-grained silt and clay was transported by the streams into glacial lakes,
where they were deposited onto the lake bottom (glacial lacustrine deposits). Most of the
surficial materials in the Davisville area are glacial fluvial or glacial lacustrine deposits.
Melt-water streams which flowed along the west side of the end moraine near Building 224,
deposited a sequence of sand and silt over most of NCBC Davisville. The thickness of the

NCBC - Davisville Phase TIT RT Work Plan-IR Program Sites 03 and 09
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glacial deposits is quite variable. It is generally thin, often less than 10 ft in thickness at the
higher elevations (nonexistent where bedrock is exposed) and over 150 ft in thickness in
some portions of the bedrock valleys.

The bedrock units underlying the Davisville area have primary porosities (pore openings
between the grains of mineral crystals forming the rock) of less than 1 percent and very low
secondary porosities (joints, fractures, and openings along bedding planes).  The only
openings capable of yielding significant volumes of ground-water are related to the secondary
porosity. In general, well yields from the bedrock formations are generally low, about

22 gal per minute (gpm) from an average depth of approximately 225 ft. Flow from
secondary porosity openings is greatest in the top 250-300 ft of bedrock. Below this depth,
the openings become smaller due to greater overburden pressures.

The glacial deposits in the Davisville area generally consist of the following:

¢ Stratified sand or gravel interbedded with very fine sand and silt;
L 4 Till, a heterogeneous mixture of silt, sand, clay, and gravel; and
L 4 Stratified sand or gravel interbedded with varying amounts of till.

Each of the above materials will yield ground water, but only the stratified sand and gravel
are permeable enough to yield large quantities of water. These very permeable materials
form the Hunt Ground-Water Reservoir formerly, prior to 1991, known as the Potowomut-
Wickford Aquifer, which is the principal source of potable water in the area. The specific
capacities (gal/minute/ft. of drawdown, [gpm/ft]) of several large wells drilled into the
stratified deposits range between 5 and 300 gpm/ft of drawdown. Some wells yield as much
as 2,700 gpm. A hydrologic review of the aquifer recharge and discharge shows the long-
term sustained safe yield of the entire Hunt Ground-water Reservoir is approximately

8 million gallons/day (mgd).

Shallow ground water in the Davisville area is present under unconfined conditions and
generally 4-6 ft below the ground surface. Therefore, movement of the ground water is
generally in direct response to gravity. The water table is likely a subdued reflection of the
surface topography; thus, ground water generally flows from higher topographic areas (zones
of recharge) to lower topographic areas (zones of discharge) such as local lakes, streams,
swamps, or Narragansett Bay. For the Davisville area, regional ground water flow is west
to east. However, for small localized areas, the direction of the shallow ground water flow
will be to the nearest downhill discharge area, and thus, can vary from site to site.

Slug tests performed at 49 monitoring wells during the Phase II Remedial Investigation
conducted by TRC yielded estimated median shallow-well hydraulic conductivity values (K-
values) in the range of 2.2 to 63 ft/day, and median deep-well K-values in the range of 1.3
to 21 ft/day. Average horizontal hydraulic gradients are generally below 2% across TRC’s
Phase II sites. Using an effective porosity of 20% for silty sand, calculated average linear
velocities for the shallow ground water ranged from 0.01 to 1.53 ft/day and for the deep
ground water ranged from 0.003 to 0.35 ft/day.

NCBC - Davisville Phase III RI' Work Plan-TR Program Sites 03 and 09
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2.2.2 Site Geology and Hydrogeology - Site 03

In general, based upon the logs of borings, overburden deposits at Site 03 consist of fine to
medium sand with variable silt and coarse sand content, with silt and gravel layers. A gray
silt layer overlies bedrock and extends from the central portion of the site, just west of 03-
MW-7D, to across Sayers Street and ranges in thickness from 15 to 20 ft. Total overburden
thickness ranged from 39.3 feet to 61.5 feet. Bedrock was encountered at elevations ranging
from 25.5 feet below mean sea level (msl) to 8.5 ft below msl. Light to medium gray fine-to
medium grained meta-sandstone gneiss with scattered thin gray schist zones was retrieved
from NX rock core borings throughout the site. The bedrock appears to slope downward to
the east in the western portion of the site and to the northeast and southwest in the eastern
portion of the site.

Ground-water elevation data (calculated from depth to water measurements in the monitoring
wells) indicates that shallow ground water flows to the east-northeast while deep ground
water flows generally to the east. Very low negative vertical hydraulic gradients were
measured at the well clusters, indicating that vertical gradients will have a limited impact on
contaminant migration. Average linear velocities ranged from 0.48 to 0.92 ft/d for the
shallow ground-water and ranged from 0.01 to 0.02 ft/d for deep ground water.

Ground water under Site 03 is classified as GB by RIDEM. GB class ground water is not be
suitable for public or private drinking water. '

2.2.3 Site Geology and Hydrogeology - Site 09

In general, based upon the logs of borings, unconsolidated sediment deposits at Site 09
consist of three distinct units. These units (presented in order from ground surface
downward) include refuse/fill, sand and silt, and silt. The refuse/fill was encountered at a
majority of the test borings and monitoring well locations at thicknesses ranging from 4 to as
much as 29 feet. Up to 6 feet of fill were identified below the water table near wells 09-
MWS8D and 09-MWO9D and as much as 13 feet of fill were identified below the water table at
09-MW6D. The fill material consists of a heterogeneous mixture of soil and municipal and
construction debris, ranging from medium dense to very dense, and containing glass, plastic,
metal, asphalt, wood, and construction debris. The sand and silt layer underlying the fill
material is quite heterogeneous and is comprised of lenses of fine-to-medium to fine-to-coarse
sand interbedded with sandy silt and organic silt and peat. This unit ranges in thickness from
less than 1 foot to approximately 20 ft. The most prominent unconsolidated unit beneath the
landfill consists of a soft to very stiff gray silt layer with a trace of fine sand. This unit
directly underlies the sand and silt layer, overlies the bedrock, and varies in thickness
between 27 and 54 feet.

Bedrock was encountered by the borings at depths ranging from approximately 25 to 81 feet
below ground surface. The bedrock surface appears to be at its highest on-site elevation (-34
ft msl) in the west-central portion of the landfill (09-MW-7D). Massive and competent to
brittle meta-sandstone gneiss, with shattered schist and shale zones was retrieved from NX-
core borings taken in the shallow bedrock.

NCBC - Davisville Phase TIT RT Work Plan-IR Program Sites 03 and 09
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-Ground-water table elevation data (calculated from depth to water measurements in the
monitoring wells) indicate that shallow ground-water-flow patterns at Site 09 are complex
due to the presence of fill material and the landfill’s proximity on three sides to Allen Harbor
or wetlands. It appears that the highest site shallow ground-water elevations are located in a
roughly north-south trending zone through the central portion of the site. Along the eastern
and southern portion of the landfill, shallow ground-water flows towards Allen Harbor.
Along the southwestern and western flanks of the landfill, shallow ground-water flows
generally southwest toward the wetlands. Deep ground-water piezometric surface elevations
reflect tidal influence.

During a low tide stage, deep ground-water horizontal hydraulic gradients were directed
toward Allen Harbor. However, during a high tidal stage, deep ground-water horizontal
hydraulic gradient essentially reversed, directed inland away from Allen Harbor. Upward
gradients of 0.052 ft/ft, and downward gradients of 0.049 ft/ft were measured at Site 09.
The variability in the measured vertical gradients is likely due in part to tidal effects.
Average horizontal gradients for shallow ground water ranged from 0.0042 ft/ft to 0.0169
ft/ft to the southeast. Average deep ground-water horizontal gradients ranged from 0.0006
ft/ft to the northwest to 0.0047 ft/ft to the southeast. The average linear velocity of shallow
ground-water ranged from 0.24 ft/day to 0.97 ft/day, while deep ground-water linear
velocities ranged from 0.004 ft/day to 0.03 ft/day.

Ground-water under Site 09 is classified as GB by RIDEM. GB class ground water is
considered not suitable for public or private drinking water use. GB classified ground water
is primarily located at highly urbanized areas or is located in the vicinity of disposal sites for
solid waste, hazardous waste, or sewage sludge.

2.2.4 Surface Water Hydrology

NCBC Davisville lies within the Hunt River and Coastal drainage basins. Camp Fogarty and
West Davisville lie within the eastern portion of the Hunt River drainage basin, and NCBC
Davisville’s Main Center lies within the Coastal drainage basin. All stream and river flow
eventually discharges into Narragansett Bay. During most of the year, a part of the stream .
flow consists of water discharged from retention storage in natural, as well as man-made
impoundments. The remaining flow is from direct runoff of precipitation and from base
runoff consisting largely of ground-water discharge. The ground-water contributes close to
50% of the average annual stream flow.

Annual precipitation in the area has ranged from 24.8 inches to 66.2 inches with an average
of 42.3 inches. The frequency of measurable precipitation events (0.01 inch or greater)
averages once every three days and is evenly distributed throughout the year. The average
annual snowfall is almost 40 inches and has varied from 11.3 to 75.6 inches. Roughly 36%
of the precipitation recharges the ground-water system; the other 64% runs off into streams
or is lost through evapotranspiration.

NCBC - Davisville Phase IIT RT Work Plan-IR Program Sites 03 and 09
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3.0 FIELD SAMPLING PLAN'
3.1 INTRODUCTION -

The objective. of this workplan is to provide procedures to implement tHe Phase III RI scope
of work described in Section 1.3.

The field sampling plan (FSP) in conjunction with the Quality Assurance Project Plan
(QAPP), presented in Chapter 4, has been prepared to meet this objective.

3.2 FIELD SAMPLING PLAN - SITE 03

-
P

Previous investigations at this site reported that chlorinated VOC were detected in ground-
water samples collected from the unconsolidated aquifer just above the top of bedrock, and
upgradient of the suspected location of Site 03 (Figure 1-3). Chlorinated VOC were
reportedly not detected in ground-water samples collected at the water table zone. These
previous investigations were unable to identify the source area(s), adequately characterize the
extent of VOC in ground water, or provide sufficient information to evaluate fate-transport
mechanisms. The following information will be obtained for the Phase III RI:

L. Horizontal extent of VOC in the ground water just above the top of bedrock,
upgradient and cross gradient from 03-MW-07D and 03-MW-08D.

2. Generalized bedrock surface topography in the area. :

3. Location of source(s).

The sample plan for Site 03 is as follows. This field work will be performed in accordance
with the proceedures presented in Appendix B.

Drill two borings cross gradient (03-MW-9D and 03-MW-11D) and two borings
upgradient (03-MW-10D and 03-MW-12D) of existing wells 03-MW-07D and 03-
MW-08D as shown on Figure 3-1. Advanced the borings to bedrock. This data will
be used to construct a generalized bedrock surface contour map of the site.

Collect split spoon soil samples at five foot intervals at each boring and screen the
headspace of each soil sample in the field for VOC using a portable gas
chromatograph. Select the two soil samples from each boring having the highest total
VOC headspace screening results and submit them for laboratory analysis for TCL
VOC. If VOC are not detected in any of the soil headspace samples, then submit the
soil sample collected from approximately 2 to 4 ft above the apparent water table and
the soil sample from approximately 10 to 12 ft below the apparent water table for
laboratory analysis for TCL VOC. The analytical results will be used to aid in
locating potential VOC source areas. ‘

NCBC - Davisville . | ‘Phase IIT RT Work Plan IR Program Sites 03 and 09
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Install four monitoring wells. With the well screens set in the unconsolidated
sediment just above the bedrock surface. Collect a groundwater sample from each
well and analyze the sample for TCL VOC. The water chemistry data will be used to
evaluate the nature of the chlorinated VOC in deep ground water at each of the four
well locations. )

Determine the water table elevation for the wells at Sites 02 and 03. This data will
be used to construct interpretive piezometric and water table contour maps of deep
and shallow ground water, respectively.

To ensure that the data collected during the field investigation will meet the data quality
objectives of the project, USEPA Data Quality Objective (DQO) Levels I (field screening
using portable equipment), Level II (field screening using a mobile GC) and Level IV (TCL
with data validation) will be used.

3.3 FIELD SAMPLING PLAN - SITE 09

Previous investigations and studies at Allen Harbor landfill have focused on evaluating the
landfill, the water table aquifer and the bottom of the silt unit (just above the top of
bedrock), the human health and ecological risks associated with the landfill (TRC, 1994), and
the ecological risk associated with shallow sediment (within the zone of bioturbation) in Allen
Harbor (Munns et al.). That ecological risk assessment did not differentiate between

. stressors introduced by the landfill and stressors introduced from other sources.

The following data gaps have been identified at Site 09.

Presence, nature and extent of potentially "pooled" DNAPL or high concentrations of
dissolved-phase chlorinated VOC at the interface of the sand and silt strata (bottom of
the upper aquifer) at 09-MW-07. (See Appendix D for further information).

Whether or not the high concentration of VOC detected once in a ground-water
sample from 09-MW-07D is representative of the chemistry of the ground water
within the silt unit.

The potential ecological impact of VOC apparently present in the silt unit migrating
through the bedrock, and discharging into the sediment beneath Allen Harbor.

The potential impact the bringing sediment from below the zone of bioturbation in
Allen Harbor into contact with sediment in the zone of bioturbation and the water
column resulting from clamming, dredging, or storm surges.

The potential ecological impact of the landfill on the salt water marsh/wetlands to the
north and south of 'the landfill.

- - The sampling plan for Site 09 is as fdllows. This field work will be performed in
accordance with the procedures presented in Appendix B.

NCBC - Davisville _ Phase [T RT Work Plan IR Program Sites 03 and 09



Revision: Draft
Page 3-3

EA Engineering, Science and Technology October 1994

Investigate potentially "pooled DNAPL" and the vertical extent of contamination will
be accomplished using a phased approach. First, install two shallow monitoring wells
(09-MW-14S and 09-MW-15S) within approximately 10 and 30 ft of 09-MW-07D
(Figure 3-2). Screen these two wells at the base of the upper aquifer to confirm if
there is a concentrated VOC source area in the vicinity of monitoring well 09-MW-
07S (which has a screened interval at the top of the upper aquifer, not the base). The
installation of additionaly shallow wells may be recommended based upon the findings
of the first two shallow wells (Refer to Appendix D).

Advance the two shallow borings/monitoring wells using hollow stem augers.
Perform split spoon sampling of the soil at 5 ft intervals to a depth of approximately
20 ft below ground surface, and then, continuously to about 5 ft into the silt unit.
Perform headspace screening of each soil sample as described in Appendix B, Section
3.1.1. Submit the two soil samples in each of the boreholes with the highest
headspace screening results for laboratory analysis for TCL VOC. If headspace
screening does not detect VOC, then select the two soil samples per boring as follows
for analysis for TCL VOC: one sample from approximately 2 to 4 ft into the native
geologic sediment beneath the landfill, and one sample from approximately 2 to 4 ft
above sand/silt unit interface at the base of the upper aquifer. Construct a monitoring
well in each borehole with a 10-ft screen set approximately 1 ft into the silt unit.
Perform slug testing of each well to provide data for evaluation of the hydraulic
conductivity of the geological material adjacent to the screen.

Whether or not DNAPL and/or high concentration of dissolved chlorinated solvent is
encountered by the initial two wells, install a replacement well for 09-MW-7D into
the silt unit, to evaluate: 1) the presence of chlorinated VOC in the silt unit; or 2)
whether the VOC detected in 09-MW-07D was possibly introduced during the drilling
activities of that well.

Drill and install monitoring well 09-MW-16 to the base of the silt unit using the
methods presented in Appendix B, Sections 1.2 and 2.1. Perform headspace
screening on each soil sample and use the results in selecting the two samples with the
highest results from the borehole for TCL VOC analysis. If headspace screening does
not detect VOC, then select the two soil samples per boring as follows for analysis
for TCL VOC: one sample from approximately 2 to 4 ft below the bottom of the steel
casing, and one sample from approximately 3 to 5 ft above the base of the silt unit.
Perform slug testing of each well to provide data for evaluation of the hydraulic
conductivity of the geological material screened.

Drill two borings (09-MW-17 and 09-MW-18) 20 to 30 ft into bedrock and construct
monitoring wells at the locations shown on Figure 3-2. Advance the borings through
soil using hollow stem augers (Appendix B, Section 1.2). Collect split spoon soil
samples at 5-ft intervals to the top of bedrock. Perform headspace screening of each
soil sample and use the screening results to assist in selecting the two soil samples
with the highest results from each boring for TCL VOC analysis. If headspace
screening does not detect VOC, then select two soil samples per boring as follows for

NCBC - Davisville Phase TIT RT Work Plan IR Program Sites 03 and 09
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analysis for TCL VOC: one sample from approximately 2 ft above the sand/silt
interface (bottom of the upper aquifer), and one sample approximately 5 ft above the
bottom of the silt unit. Perform packer testing to provide data for evaluation of the
hydraulic conductivity of the upper portion of the bedrock. Perform slug testing of
the well to provide data for evaluation of the hydraulic conductivity of the geological
material adjacent to the screen.

Collect ground-water samples from 09-MW-6D, 09-MW-8D, 09-MW-9D, 09-MW-
10D, 09-MW-14 through 09-MW-18 and analyze the samples for TCL VOC. These
wells were selected because four would provide water quality data representative of
subject VOC study area, while the remaining five would provide water quality data
representative of ground water in the silt and bedrock that may discharge into Allen
Harbor.

Perform continuous ground-water monitoring in eight monitoring wells (Figure 3-2)
screened in either the upper aquifier silt unit or bedrock aquifier for a three-day
period. Pressure transducers will be installed in eight wells. The transducers will be
connected to a Hermit recorder (or similar) in order to electronically record the water
level fluctuations. Install a tidal gauge to monitor tidal changes in Allen Harbor for
the same time period. Manually measure the water level in the remaining monitoring
wells at least three times per day during the three-day monitoring period. Perform
salinity measurements in all monitoring wells when the water levels are manually
measured.

Collect sediment core samples from ten locations in the wetlands and Allen Harbor at
the locations shown on Figure 3-3. Select horizons in the cores for chemical analysis
using the following field screening parameters:

Magnetic susceptibility

Correlation of layers of interest with relative periods of deposition
- Visual observations

Grain size

Analyze the selected samples for PAH, PCB, pesticides, bulk metals, TOC, butyltins
and grain size distribution.

Collect ten sediment samples from the wetlands north and south of the landfill at the
locations shown on Figure 3-3. Analyze the samples collected at each location for
sediment toxicity bioassay (using Ampelisca or other appropriate amphibod species),
pore water toxicity (using Arbacia), SEM/AVS, grain size, TOC, and bulk chemistry.

Evaluate VOC presence and concentration in deep ground water beneath the Allen
Harbor Landfill for the purpose of evaluating potential mass loading into the harvor
by conducting fate transport modeling of ground water and surface water:

NCBC - Davisville Phase [II RI Work Plan IR Program Sites 03 and 09
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USEPA analytical Level I (field screening, using portable instruments), and Naval
. Environmental and Energy Support Activity (NEESA) Level D laboratory analyses will be
used.

NCBC - Davisville Phase TIT RT Work Plan IR Program Sites 03 and 09
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4.0 QUALITY ASSURANCE PROJECT PLAN

4.1 PROJECT DESCRIPTION

Note: Information presented in the Quality Assurance Project Plan (QAPP) was taken from
- the QAPP for the Phase II RI/FS Work Plan prepared by TRC and has been
modified to reflect current conditions. The QAPP for the Ecological Risk
Assessment is presented in Appendix C of this work plan and in Draft Work/Quality
Assurance Project Plan for Narragansett Bay Ecorisk and Monitoring for Navy
Sites, prepared by URI and SAIC, dated 12 July 1994.

4.1.1 Introduction

This Quality Assurance Project Plan has been developed for use in conjunction with sampling
activities at the Naval Construction Battalion Center in Davisville, Rhode Island. The
sampling program builds on findings and recommendations of previous studies conducted at
NCBC-Davisville. Previous studies included; an IAS conducted in 1984, Confirmation
Study- Characterization Step study, which was completed in 1987, the Phase I Remedial
Investigation which was completed in 1991, the Phase II and Supplemental Phase II Remedial
Investigations which were completed in mid 1994, :

Navy policy calls for following EPA guidance and procedures while conducting v
investigations and remedial action at all Navy waste sites. The specific tasks outlined in the
current Navy IR Program are consistent with EPA guidance, and provide a structure for
conducting an RI/FS based on the National Contingency Plan (NCP).

The QAPP serves as a controlling mechanism during field sampling to ensure the data
collected are valid, reliable, and legally-defensible. The QAPP outlines the organization,
objectives, and all Quality Assurance/Quality Control (QA/QC) activities which will ensure
achievement of desired data quality goals.

4.1.2 Base Description and History

NCBC Davisville is located in the northeast section of the Town of North Kingstown, Rhode
Island, approximately 18 miles south of the state capital, Providence. NCBC Davisville is
composed of three areas: the Main Center, the West Davisville storage area, and Camp
Fogarty, a training facility located approximately 4 miles west of the Main Center (Figure 1-
2). A significant portion of NCBC Davisville is adjacent to Narragansett Bay. Adjoining
NCBC Davisville Main Center’s southern boundary is the decommissioned Naval Air Station
(NAS) Quonset Point, which was transferred by the Navy to the RIPA in April 1973 (TRC,
1994). Land use surrounding NCBC Davisville is predominantly residential to the north and
south (Environmental Baseline Survey, 1993). West of the Main Center along Route 1,
development consists of shopping malls, retail stores, restaurants, and gas stations.
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The Davisville/Quonset Point area was originally settled by Europeans in the late 17th
century. Quonset Point was the location of the first annual encampment of the Brigade
Rhode Island Militia in 1893. During World War I, it was a campground for the
mobilization and training of troops and later, the home of the Rhode Island National Guard.
In the 1920s and 1930s, it was used as a summer resort for local residents.

In 1939, Quonset Point was acquired by the Navy and construction began in 1940. During
construction, millions of cubic yards of sediment were dredged to create the ship basin and
channel. The dredged material was used to create a 1.5 mile section in Quonset’s northeast
corner. Wartime activities at Naval Air Station (NAS) Quonset Point included training
aircraft carrier pilots and crews, overhauling aircraft, supplying military equipment and
planes, and providing coastal defense.

By 1942, the operations at NAS Quonset Point had outgrown the station. Adjacent land at
Davisville was designated as the Advanced Base Depot. Later that year, the Naval
Construction Training Center (NCTC), known as Camp Endicott, was established at
Davisville to train newly established construction battalions. By November 1942, the camp
was at capacity, housing 15,000 enlisted men and 350 officers. Over 100,000 service
members were trained at Camp Endicott by the end of World War II.

"The NCBC-Davisville area was inactive between World War II and the Korean Conflict.

In 1951, it became the Headquarters Construction Battalion Center. The Construction
Battalion Center loaded ships and trained men for both the Korean and Vietnam conflicts.

In 1974, the NAS and Naval Air Rework Facility at Quonset Point were decommissioned and
operations at Davisville were greatly reduced. In 1989, the closure of Davisville was
announced, and all operations at Davisville were phased down to the present staffing levels
for Public Works, Maintenance, Security, and Navy Personnel. NCBC Davisville was
closed effective April 1, 1994, at which time the staff at NCBC was reduced to a caretaking
work force of eight to maintain base security and oversight of maintenance and
environmental projects.” (TRC, 1994)

4.1.3 Previous Site Investigations
4.1.3.1 IR Program Site 03 - Solvent Disposal Area

IR Program Site 03 is located immediately west of Site 02, in the northern portion of NCBC
Davisville (Figure 1-2). The Site consists of a flat and previously paved area, bounded by
Sayers Street to the east, Parade Road to the south and Battalion Boulevard to the north
(Figure 1-3). The surface of the site is characterized by deteriorated asphalt interspersed
with grass.

From 1955 to the late 1970s, approximately 3,000 gallons of paint thinners and unidentified
solvents were reportedly disposed on the ground west of Sayers Street and Building 224.
While the precise limits of the disposal area are not known, disposal is thought to have
occurred in an area adjacent and west of Sayers Street. A portion of the Site was also used
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for heavy equipment storage. The area further west was reportedly used to store and
maintain vehicles. (TRC 1994)

Previous site investigations include: an Initial Assessment Study (IAS) by Fred C. Hart
Associates, completed in 1984; a Confirmation Study-Verification step, completed by TRC
in 1987; Confirmation Study-Characterization Step, completed by TRC in 1988; and a Phase
I Remedial Investigation (RI) completed by TRC in 1991. A Phase II RI, completed by TRC
in 1992, was performed to further delineate the horizontal and vertical extent of
contamination associated with the solvent disposal area. To further delineate the VOC
detected in monitoring well 03-MW-3D (Figure 2-1) during the Phase I RI, TRC conducted
a Supplemental Phase II Field Investigation in March 1994.

In general, surface and subsurface soil and shallow ground water reportedly appeared to be
- minimally impacted by the reported solvent disposal activities. A total of 27 surficial soil
samples were collected within Site 03’s limits during the Phase I and II RI’s. Acetone,
toluene and chloroform were detected. TRC (1994) concluded that based on the low
concentrations and infrequency of detection, that the reported concentrations may be due to
laboratory contamination. Chloroform was detected at 2 ppb in one of two subsurface
samples collected during the Phase I RI. Acetone at 20 ppb was reported in only 1 of 12
subsurface soils samples collected and analyzed during the Phase II RI (TRC, 1994). No
VOC were detected in samples collected from wells screened at the water table.

VOC were reported in samples collected from wells screened at the bottom of the
unconsolidated material. Maximum reported concentrations of detected compounds are: 1,2-
dichloroethene at 1000 ppb, trichloroethene at 4,000 ppb, 1,1,2-trichloroethane at 82 ppb,
and 1,1,2,2-tetrachloroethane at 2,700 ppb (Figure 2-1).

4.1.3.2 IR Program Site 09 - Allen Harbor Landfill-Remedial Investigation

Site 09 covers an area of approximately 13.5 acres along the western side of Allen Harbor.
The landfill is bounded to the east and south by Allen Harbor and to the west by Sanford
Road (Figures 1-2 and 1-4). A marsh is located to the west of the landfill, on the opposite
side of Sanford Road, at the edge of the Navy property. Access to the landfill is controlled
by a fence with locked gate at the Sanford Road entrance. The landfill is currently
overgrown by shrubs, small trees, and grasses. Substantial amounts of building debris and
rusted metallic objects are visible at various locations across the site. Cover materials at the
landfill consist of poorly sorted sand and gravel with silt and clay. The cover is non-uniform
over the landfill, varying in depth from one to three feet in thickness. (TRC, 1994)

From 1946 to 1972, the Allen Harbor Landfill was used for the disposal of waste generated
at NCBC Davisville and NAS Quonset Point. A large variety of waste, including large
quantities of preservatives, paint thinners, degreasers, PCB, asbestos, ash, sewerage sludge,
55-gallon drums, used mineral grit, and contaminated fuel oil may have been placed in
Allen Harbor Landfill.
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Previous site investigations include: an Initial Assessment Study (1AS) by Fred C. Hart
Associates completed in 1984; a Confirmation Study-Verification Step completed by TRC in
1987; a Phase I Remedial Investigation completed by TRC in 1991; and a Phase II and
Supplemental Phase II Remedial Investigation completed by TRC in 1994.

The objective of the Phase II Remedial Investigation was to further delineate the vertical and
horizontal extent of the contamination through a series of test and sampling rounds including:

Seismic refraction survey.

Electromagnetic conductivity survey.
Magnetometry survey.

Soil and sampling.

Installation of wells and piezometer clusters.
Conductivity testing.

The result of the Phase II RI indicated the need for a limited supplemental investigation at
the site. Three soil samples and samples were collected to determine the salinity across the
site and to determine the potential for contaminants to leach from the subsurface soil.

Surface and subsurface soil sampling and analyses identified numerous volatile organic
compounds at Site 09. These include the following:

Compound Maximum Reported Concentration (ppb)
Benzene _ 3
Ethlybenzene 220
Toluene 82
Xylene 4500
1,1,2,2-Tetrachloroethane 640
Trichloroethene 670
1,1,2-Dichloroethene 3100
1,1,1-Trichloroethane 350
Vinyl Chloride 350
Chlorobenzene 190
Acetone 180
2-Butanone 11
Methylene chloride 88

VOC were also detected in samples collected from wells screen at the water table including:

Compound Maximum Reported Concentration (ppb)
1,2-Dichloroethene 510
Vinyl Chloride 25
1,2-Dichloropropane 940
Trichloroethene 74
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Tetrachloroethene 670
Benzene 11
Toluene : . 28
Ethylbenzene 87
Xylene 190
Chlorobenzene 620

Highest total VOC-concentration (2000 ppb) was reported in MW-6S (Figure 2-2).

In the silt unit, significant total VOC-concentration (44,250 ppb) was detected only in the
sample collected from MW-7D. Total VOC concentrations were significantly less in the
samples collected from MW-3D (122 ppb), MW-8D (10 ppb), MW-9D (398 ppb) and MW-
13D (2 ppb). No VOC were detected in MW-6D, MW-10D, and MW-12D. (Figure 2-3).

4.1.3 Ecological Risk Assessment-Allen Harbor

A marine ecological risk assessment was undertaken at the Naval Construction Battalion
Center, Davisville, Rhode Island to determine the effects of hazardous waste disposal on
Allen Harbor and Narragansett Bay. A phased approach was developed involving site
characterization (Phase I), assessment of contaminant exposure and biological effects (Phase
II) and quantification of ecological risks (Phase III). Phase I study results showed no major
environmental problems unique to Allen Harbor, but did raise questions regarding some
aspects of sediment and water quality.

Phase I1I investigations focused on relative importance and seasonal dynamics of specific
contaminant sources including the landfill, surface runoff and marina activities. The study
found that runoff and landfill sources were important sources of pollution input into the
harbor, whereas marina sources were not. Polluntant source strength was greater for landfill
than runoff exposure routes based on tissue residues in indigenous bivalves, with metals and
pesticides being highest in spring and summer, respectively. Toxicity testing showed
negative impacts due to both surface runoff and in sediments adjacent to the landfill and were
not seasonally dependent.

Phase II investigations involved the development of exposure-response models and their
application to estimation of ecological risk. Results indicated that the likelihood of biological
impairment for species indigenous to Allen Harbor was about 1-in-5 for sea urchin (4rbacia)
fertilization, and about 1-in-2 for sea urchin development, macro-algal reproduction
(Champia) and larval clam development (Mulinia). Risks beyond immediate proximity to the
landfill were not calculated but interpreted to be insignificant given a lack of direct
toxicological effect observed in amphipod (Ampelisca) and bivalve (Mulinia) tests with these
sediments. However, calculations suggested that significant risks are possible if contaminants
contained in the sediment were to increase in bioavailability.
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4.1.4 Current Site Investigations

The overall objective of the remedial investigation at Site 03 is to assess whether past Navy
activities in the area located west (on what is now Rhode Island Port Authority property, but
prior to 1974 was Navy property) and northwest of Site 03 may have contributed to the
volatile organic compounds (VOC) detected in the deep ground water west (upgradient) of
Site 03 between Seabee Avenue and Sayers Street.

The objectives of the remedial investigation and ecological risk assessment at Site 09 are to
evaluate: 1) the nature and extent of VOC in the lower portion of the upper (sand) aqulfer in
the vicinity of 09-MW-7D; 2) the nature of potential VOC in the deep ground water (silt unit
and bedrock aquifer); 3) the impact of potential VOC in the deep ground water migrating
from beneath the landfill toward, and discharging into the bottom sediment of Allen Harbor
on the bottom dwelling (benthic) and near bottom dwelling (pelagic) marine organisms, and
if appropriate, through the food chain; 5) the impact the bringing sediment from below the
zone of bioturbation in Allen Harbor into contact with sediment in the zone of bioturbation
and the water column resulting from clamming, dredging, or storm surges and 6) the
ecological impact of the landfill on the salt water marsh/wetlands to the north and south of
the landfill. '

The purpose of this workplan is to present the tasks and procedures, (i.e., field investigation,
sample analysis, data evaluation, and risk assessment), necessary to accompllsh the project
objectives.

Site 03 tasks include the following:

1. Install four monitoring wells to the top of bedrock upgradient of Site 03 on the
RIPA property.

2. Collect split spoon soil samples as the soil borings for the monitoring wells are
drilled, and screen the soil headspace for VOC using a portable gas chromatograph.
Based on the headspace screening results, select two soil samples from each soil
boring and submit the samples for laboratory analysis for Target Compound List
(TCL) VOC.

3. Collect a sample from each of the four wells and analyze the samples for TCL
VOC.

4. Measure and record the depth to the water table in each of the wells located in Sites
02 and 03.

5. Evaluate the data collected during the subsurface investigation, with regard to
possible source areas, the bedrock surface configuration, and the direction of flow.
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Site 09 tasks include the following:

1.

7.

8.

Install two monitoring wells in the lower portion of the upper aquifer and one well

in the silt unit in the area of 09-MW-7D to assess the nature of VOC in the ground
water and whether "pooled DNAPL" is present.

Drill two borings into bedrock and complete them as monitoring wells. Recover
rock core from and perform packer testing in the boreholes in order to estimate
aquifer parameters to be used in the fate-transport model.

. Select and analyze up to two soil samples from each test boring for laboratory

analysis of TCL VOC. Sample selection will be based on soil headspace screening
results using a PID.

. Collect samples from nine wells, the five wells described in 1 and 2 above, as well

as 097MW-6D, 09-MW-8D, 09-MW-9D and 09-MW-10, and analyze the samples
for TCL VOC. ' -

. Monitor fluctuations in the elevation of the water table and changes in salinity over

several tidal cycles to aid in the evaluation of the hydraulic relationship between the
aquifers which underlie the site.

Collect samples of sediment at each wetlands sampling station (Figure 3-3), (the top
2 cm of sediment) for sediment toxicity bioassays (using Ampelisca or other
appropriate amphipod species), pore water toxicity tests (using Arbacia), SEM/AVS
analysis, grain size and TOC determinations, and bulk chemistry analysis.

Collect sediment cores (approximately 1-2 M in length) at the wetland and Allen
Harbor sampling stations (Figure 3-3). Scan each replicate core for magnetic
susceptibility to determine the representative core (for each sampling station) to be
selected for analysis of bulk metals, PAH, PCB, pesticides, and butyltins, grain
size, and total organic carbon.

Perform fate-transport modeling of VOC in the bedrock.

Perform an ecological risk assessment of deep sediment in Allen Harbor.

9. Prepare remedial investigation and ecological risk assessment reports.

The planned field investigation activities for each site are presented in the Field Sampling
Plan provided in Chapter 3 of this Work Plan. The sample program may include use of
Target Compound List (TCL) for Volatile Organic Compounds (VOC) and Target Analyte
List (TAL) analyses using EPA-CLP protocols, as defined in the U.S. EPA Contract
Laboratory Program (CLP) Statement of Work (SOW) for Organic Analysis; Multi-Media,
Multi-Concentration; SOW No. 3/90; revised July 1991, and in the U.S. EPA CLP SOW for
Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; revised September
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1991. These requirements will be followed during this study. Naval Energy and
Environmental Support Activity (NEESA) guidance for Level D analyses and data validation
will also be followed (Sampling and Chemical Analysis Quality Assurance Requirements for
the Navy Installation Restoration Program, NEESA 20.2-047B, 1988). Where EPA-CLP
protocols and NEESA guidance differ, the more stringent requirements will be followed.
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- 4.2 PROJECT QA/QC ORGANIZATION AND RESPONSIBILITIES
4.2.1 Introduction

This project will be largely performed by EA Engineering, Science, and Technology. The
names and addresses of select individuals involved in the project appear below.

e U.S. Navy

Northern Division Code 1823

Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop #82
Lester, Pennsylvania 19113

Mr. Robert Krivinskas
Remedial Project Manager
(610) 595-0567 ext. 134

Caretaker Site Office

Naval Construction Battalion Center
Building 404

Davisville, Rhode Island 02854

Mr. Louis Fayan
(401) 294-6108

- EA Engineering

2 Commercial Street (Suite 106)
Sharon, Massachusetts 02067
(617) 784-1767

Mr. Nicholas A. Lanney, P.E.
CTO Manager
(617) 784-1767

Mr. Robert Cypher
QA Manager
(410) 584-7000

e Laboratory:

IEA Laboratories Inc.
200 Monroe Turnpike
Monroe, CT 06468
Phone: (203) 261-4458
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The EA QA Manager will initiate and monitor any necessary formal corrective actions. He
will assist in preparing QA/QC project summaries for the Final Report, including analysis of
precision, accuracy and completeness of data collected.

4.2.4 Field QC Coordinator’s Responsibilities

A Field QC Coordinator will be selected for this project. The Field QC Coordinator will
work with the field team during preparations for the sampling events, and also during
conduct of field work. He or she will be on site to ensure required QC procedures are
followed for sample collection and drilling; will initiate informal and/or formal corrective
actions, as necessary; and will maintain and report OC records and results to the EA CTO
Manager and QA Officer. The QC field coordinator will also serve as the QA/QC Manager
for the project. This person will be responsible for ensuring all analytical deliverables have
been received and subsequently validated in accordance with this QAPP.

4.2.5 Laboratory QC Coordinator

IEA Laboratories, the analytical laboratory selected for this project, a NEESA-approved
laboratory, will also designate a QC Coordinator who will function as part of the project QC
team. The exact duties of the laboratory QC Coordinator will include, at a minimum, the
following:

e Direct preparation of sample containers.

e Direct preparation and inclusion of blind OC samples in sample load in a
fashion unrecognizable to analysts.

e Monitor use of known QC samples, blanks and duplicates, as required by
specific projects.

e Maintain records of performance on known and blind OC samples as a measure
of analytical precision and accuracy (control charts, etc.).

e Direct and monitor recordkeeping and sample tracking activities.
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4.3 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA
4.3.1 Introduction

The overall quality assurance objective for laboratory analysis of environmental samples is to
provide a laboratory QA/QC program that is, at a minimum, equal to the U.S. EPA Contract
Laboratory Program. The quality control limits of accuracy and precision for laboratory
analyses are governed by the methods and equipment used. Laboratory QA/QC requirements
defined in CLP protocol are designed to ensure that acceptable levels of data accuracy and
precision are maintained throughout the analytical program. These requirements are detailed
in the U.S. EPA CLP Statement of Work (SOW) for Organic Analysis; Multi-Media, Multi-
Concentration; SOW No. 3/90; revised August 1991 and in the U.S. EPA CLP SOW for
Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; March 1990. These
“requirements will be followed during this study.

It must be recognized that QA objectives may be attainable only for samples that are
homogeneous and do not have inherent matrix-related problems. In the event that QA
objectives cannot be met on specific samples, groups of samples or sample types, the
analytical laboratory will make every reasonable effort to determine the cause of non-
attainment and, if such is due to instrument malfunction, operator error, or other identifiable
cause within the control of the laboratory, the samples affected will be reanalyzed, if
possible. Should non-attainment of QA objectives be due to sample inhomogeneity, sample
matrix interference or other sample-related causes, reanalyses will be treated as additional
analyses. '

For many EPA-approved methods, interlaboratory method verification studies have been used
to establish QC criteria which may be regarded as an inherent part of the method. In those
cases, such criteria will take precedence except for deviations from such criteria that can be
reasonably attributed to sample-related cases. The quality assurance objectives for all
measurement data include considerations of precision, accuracy, completeness,
representativeness, and comparability as described below.

4.3.2 Precision and Accuracy

The precision of a measurement is an expression of mutual agreement of multiple
measurement values of the same property conducted under prescribed similar conditions.
Precision reflects the repeatability of the measurement. Precision is evaluated most directly
by recording and comparing multiple measurements of the same parameter on the same
sample under the same conditions. Precision is usually expressed in terms of the standard
deviation. The precision objectives for analytical parameters are specified in the CLP
protocols. Except as otherwise specified by the method, the QC objective for precision
under this project will be +20 percent (relative percent difference) as determined by
duplicate analyses. It must be recognized that for analytes at concentrations of less than five
times the method detection limit (MDL), this objective is unlikely to be met.
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The degree of accuracy of a measurement is based on a comparison of the measured value
with an accepted reference or true value, or is a measure of system bias. Accuracy of an -
analytical procedure is best determined based on analysis of a known or "spiked" sample
quantity. The degree of accuracy and the recovery of analyte to be expected for the analysis
of QA samples and spiked samples is dependent upon the matrix, method of analysis, and
compound or element being determined. The concentration of the analyte relative to the -
detection limit is also a major factor in determining the accuracy of the measurement.
Except as otherwise specified by a method, the QC objective for accuracy under this project
will be 75 to 125 percent (percent recovery), as determined by sample spike recoveries.
Alternately, accuracy may be assessed through the analyses of appropriate standard reference
materials, certified standards, or samples, as available.

4.3.3 Completeness

Completeness is a measure of the amount of valid data obtained from the measurement
system relative to the amount anticipated under ideal conditions. This project’s QC objective
for completeness, as determined by the percentage of valid data generated, will be

>90 percent.

4.3.4 Representativeness

Samples taken must be representative of the population. Where appropriate, the population
will be statistically characterized to express: (1) the degree to which the data accurately and
precisely represent a characteristic of a population, (2) parameter variations at a sampling
point, and (3) a process, or an environmental condition. Sample selection and handling
procedures will be conducted to obtain the most representative sample possible. Sampling
devices will be decontaminated between sampling points to ensure that cross-contamination
does not occur between samples. Representativeness will also be monitored by collection
and analysis of the following QC field samples:

Trip blanks.

Field blanks.

Source water blanks.
Duplicate samples.

These QC samples will be collected in accordance with Section 4.4.4 of the QAPP.
Representative samples will be collected through the following actions:

Collect samples from locations fully representing the site conditions.
Use appropriate sampling procedures and equipment.

Use appropriate analytical methodologies.

Analyze for appropriate parameters using appropriate detection limits.

Field duplicate and field blank samples will be shipped as blind samples to the laboratory.
These samples will be. numbered similarly to other samples except fictitious sample
identifiers will be assigned. Trip blanks will be labelled as such and shipped with samples
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being analyzed for volatile organics. Samples for matrix spike and matrix spike duplicates
will be designated on the chain-of-custody forms and sample labels. Samples for matrix
spike and matrix spike duplicate analyses for organic parameters will be collected in
triplicate; samples for matrix spike analyses for inorganic parameters will be collected in
duplicate.

The laboratory will make appropriate efforts to assure that the samples are adequately
homogenized prior to taking aliquots for analysis, so reported results represent samples
received. Some techniques of homogenization (e.g., compositing) expose the sample to
significant risk of contamination or loss through volatilization, and will be avoided.

4.3.5 Comparability

Consistency in sample acquisition, handling, analysis and level of QA/QC is necessary so
~that the results may be compared. Where appropriate, the results of the analyses will be
compared with the results obtained in previous studies. The laboratory will use EPA-
approved methods and reporting units, in order to assure that the data will be comparable to
other similarly generated data sets.

NCBC - Davisville Phase TIT RT Work Plan-IR Program Sites 03 and 09



Revision: DRAFT
o ) : Page 4-15
EA Engineering, Science and Technology October 1994

4.4 SAMPLING PROCEDURES

Note: The anticipated field activities will utilize TCL VOC analysis. Descriptions of
additional analyses are provided in the event that additional sampling parameters are
required.

4.4.1 Introduction

Soil and ground water will be sampled during the Phase III field investigation study at
NCBC-Davisville. Sample collection and monitoring procedures are presented in the Field
Sampling Procedures (Appendix B of this Work Plan). These procedures will be
implemented in order to collect representative data for remedial planning guidance. All
sample media collected will be handled in accordance with this Quality Assurance Project
Plan and the Field Sampling Procedures. All analytical methods and estimated detection
limits are subsequently described in Section 4.7 of this document, including analysis for the
TCL and TAL, as well as all other parameters for this project.

- 4.4.2 Selectibnof Sampling Locations

The locations of samples for each of the sites at NCBC-Davisville appear in the Field
Sampling Plan in Chapter 3 of the Work Plan, Figures 3-1, 3-2 and 3-3.

4.4.3 Sample Collection, Handling, and Shipping

It is important to use appropriate sample containers so that no chemical alteration occurs
between the collection of samples in the field, and the receipt of samples at the laboratory.
The sample bottles will be prepared and shipped to the field by the laboratory, under the
direction of the laboratory QC Coordinator. The sample bottles will be transported to the
site within a sealed shipping cooler.

Sample containers will be selected to ensure compatibility with the potential contaminants and
to minimize breakage during transportation. Aqueous phase samples for organic analyses
will be contained in glass vials with teflon-lined, screw-type caps. Sample bottles, analytical
methods and preservation required are listed in Table 4-1 for soil and sediment samples and
in Table 4-2 for aqueous samples. Holding times are further defined in Table 4-3, for the
analytical methods listed in Tables 4-1 and 4-2.

Sample labels will be filled out at the time of sampling and will be affixed to each container
to identify the sample number, collector’s name, date and time of collection, location of the
sampling point, preservatives added, and analyses requested for sample.

Samples will be analyzed for total metals and consequently filtering will not be conducted in
the field prior to the addition of preservatives. Water samples to be analyzed for cyanide
will be checked in the field for the presence of chlorine using potassium iodide (KI) starch
paper. If chlorine is present, ascorbic acid will be added until the KI paper indicates that no
chlorine is present.
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After the bottles for a given sample site have been filled, they will be placed in a shipping
cooler. Samples to be analyzed for volatile organics will not be shipped in the same cooler
with samples submitted for total petroleum hydrocarbon analysis. Samples requiring
preservation at 4°C will be covered with crushed ice in plastic bags or ice packs and placed
in a separate cooler. Field personnel will provide crushed ice or ice packs to add to the
shipping coolers as the samples are collected. Each sample container will be cushioned and
sealed in a cooler container for shipment to the laboratory by overnight delivery. Daily
sample collection activities will be scheduled in order to assure overnight delivery.

A chain-of-custody record will be prepared and will accompany all samples to provide
documentation of all samples collected and to trace sample possession. Chain-of-custody
procedures are discussed in detail in Section 4.5 of this document.

4.4.4 Field Quality Control (QC) Samples

Table 4-4 lists the percentage of field QC samples per sample matrix for the Level D
analyses, based on current Navy NEESA guidance. A sampling event is defined as the time
from which the sampling personnel arrive at the site until these personnel complete the
sampling task.

An example of two events would occur if sampling personnel went to a site for three weeks,
drilled borings, and installed monitoring wells. During this task, soil and water samples
were collected for laboratory analysis. The sampling crew subsequently left the site for two
months, thus concluding the first sampling event. The crew later returned to collect another
set of samples over a three day period. The second visit would constitute the second
sampling event.

Trip blanks, field blanks, and duplicate samples will be collected as part of each sampling
event, in order to ascertain a measure of quality control during each sampling round. The
following sections describe the purpose and usage of each of these types of samples.

4.4.4.1 Trip Blanks

Trip blanks are defined as samples which originate as analyte-free water which is placed in
volatile organic vials (preserved with HCI) in the laboratory and shipped to the site with the
field sampling kit. These vials are subsequently returned to the laboratory with the volatile
organic (VOA) samples. One trip blank will accompany each cooler containing water samples
to be analyzed for VOA, and will be stored at the laboratory with the samples. Trip blanks
will be analyzed in order to evaluate the effect of ambient site conditions and sample
shipment on sample integrity, and to ensure proper sample container preparation and
handling techniques. All trip blanks will be labeled according to the proper chain-of-custody
procedures and will be analyzed for volatile organic compounds.
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4.4.4.2 Field Blanks

Field blanks will be collected in order to determine the effectiveness of the decontamination
of sample collection equipment. The field blank will be collected by pouring laboratory-
supplied, analyte-free deionized water directly over the decontaminated sample collection
equipment (i.e., bailer, stainless steel spoon, etc.) and into the appropriate sample containers.
Field blanks will be collected for each matrix sampled. All field blanks will be analyzed for
the same analytical parameters as the sample matrix. A minimum of one field blank will be
collected for every 20 samples or a minimum of one field blank per day per matrix will be
collected. All field blanks will be preserved in accordance with the methods specified in
Table 4-2, labeled according to the proper chain-of-custody procedures, and stored and
shipped according to the procedures discussed previously.

4.4.4.3 Source Water Blanks

Source water blanks consist of the source water (obtained from NCBC-Davisville water
supply) used during decontamination (e.g., steam cleaning). At a minimum, one source blank
from each source of water will be collected and analyzed for the same parameters as the
related samples. In addition, samples of the distilled water used in decontamination will also
be tested.

4.4.4.4 Field Duplicates

Duplicate samples will be collected, homogenized, and split. The procedure for collecting
duplicate samples consists of alternating the collection of the sample between the sample
collection bottle and the duplicate collection bottle. Samples for VOC analyses will not be
mixed, but equal portions of the sample will be collected simultaneously and placed in
appropriate containers listed in Table 4-1 and 4-2. Field duplicates will be collected at a
frequency of ten percent per sample matrix (NEESA - Level D). All duplicate samples will
be sent to the primary laboratory responsible for analysis.

4.4.4.5 Regulatory Splits

If regulatory agencies (state or federal) wish to obtain samples for independent analysis
which are duplicates of those collected by EA, these regulatory split samples will be
collected in the same manner as field duplicates but will be sent by the regulatory agency to
a separate, independent laboratory for analysis. :

4.4.5 Field Decontamination Procedures

Drill rigs will be steam cleaned and drilling equipment will be decontaminated prior to
moving to a site. Drilling equipment used for multiple boreholes will be decontaminated
prior to each boring at the site. All decontamination of drill rigs and drilling equipment
(e.g., augers, rods) will be conducted at designated decontamination areas with a steam
cleaner.
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Decontamination of sampling equipment will be performed at each site. Sampling equipment
such as split-spoons, stainless steel spoons or spatulas and stainless steel mixing pans will be
decontaminated using the following procedures described in Section 7.1 of the Appendix B,
Field Sampling Procedures.

A drilling sequence hierarchy (from less likely to more likely contaminated boring locations)
will be imposed to reduce the potential for cross-contamination. Sampling equipment will
be decontaminated prior to use at each sampling location. Decontamination rinsates will be
collected and contained in drums for subsequent determination of proper handling and/or
disposal.
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4.5 SAMPLE »CUSTODY
4.5.1 Introduction

Sample custody procedures will be observed to ensure the validity of the data generated
during this program. Sample chain-of-custody will be initiated with selection and preparation
of the sample containers. To reduce the chance for error, the number of personnel handling
samples will be restricted, and one person will be assigned the responsibility of field sample
custodian.

Onsite monitoring data will be controlled and entered daily in permanent log books, as
appropriate. Personne! involved with the sample chain-of-custody process will be trained in
sample collection and handling procedures prior to project initiation.

4.5.2 Field Sample Custody

Sample custody and documentation procedures described in this section will be followed
throughout all sample collection activities at NCBC-Davisville. Components of sample
custody procedures include the use of field notebooks, sample labels, and chain-of-custody
forms.

4.5.2.1 Field Notebooks

The EA CTO Manager will control all field notebooks. Each field notebook will receive a
serialized number and be issued to the field team leader. Field notebooks will be bound
books, preferably with consecutively numbered pages, that are at least 4 1/2 in. X 7 in. in
size. Field notebooks will be maintained by the EA field team leader and other team
members to provide a daily record of significant events, observations, and measurements
during the field investigation. All notebook entries will be signed and dated.

All information pertinent to the field survey and/or sampling will be recorded in the
notebooks. Field notebook entries will include the following information (at a minimumj:

e Name and address of field contact.

Name and title of author, date and time of entry, and physical/environmental
conditions during field activity.

Names and titles of field crew.

Names and titles of any site visitors.

Type of sampling activity.

Location of sampling activity.

Description of sampling point(s).

Date and time of sample collection.
Sample media (e.g., soil, sediment, , etc.).
Number and volume of sample(s) taken.
Analyses to be performed.

Field observations.
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e Calibration/Maintenance requirements of field instruments.
e References for maps and photographs of the sampling site(s).

Original data recorded in either the field notebooks, on sample labels, or in the chain-of-
custody records will be written with waterproof ink. None of these accountable, serialized
documents will be destroyed or discarded, even if they are illegible or contain inaccuracies.

If an error is made on an accountable document assigned to an individual, that individual will
make all corrections by crossing a line through the error and entering the correct information
and initialing and dating the cross-out. The erroneous information will not be obliterated.
Any subsequent error discovered on an accountable document will be corrected by the person
who made the entry, and will be initialed and dated, as appropriate.

4.5.2.2 Sample Labels

Once the sample is collected, label the appropriate sample bottle with the appropriate sample
tag and provide the following data: sample identification number, project number and name,
date, time, sampler’s signature, number of containers per analyte, analysis requested, and
preservative(s) added.

EA will employ the following coding (sample designation) system:

I. Soil Samples

Example: SB-01-1.0-3.0
>SB = Soil Boring
> First dash number from left to right indicates the location of the soil boring.
> Second dash number from left to right indicated the top of the sampling
interval in feet. :
> Third dash number from left to right indicates the bottom of the sampling
interval in feet.

II. Samples
Example: MW-01
>MW = Monitoring Well
> First dash number indicates the position of the monitoring well.

III. Quality Assurance Samples
Example: MW-01QA
> A "QA" after the sample number designates a quality assurance sample.
Quality assurance split will be identified both on the sample label, Chain-of-
Custody. The QA designation will be followed by a sample designation (i.e.
DUP, Field Blank, etc.)
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4.5.2.3 Custody Seals

Each sample container will be sealed with a custody seal. Samples will be placed in sample
coolers and the coolers sealed with custody seals prior to shipment to the laboratory. Clear
adhesive tape will be placed over the seals only on the coolers to ensure that seals are not
accidentally broken during shipment.

4.5.2.4 Chain-Of-Custody Records

All samples will be accompanied by a chain-of-custody record, an example of which is
shown on Figure B-7 to Appendix B. A chain-of-custody record will accompany the sample
from initial sample container selection and preparation commencing at the laboratory, to the
field for sample containment and preservation, and through its return to the laboratory. If
samples are split and sent to different laboratories, a copy of the chain-of-custody record will
be sent with each sample.

The "Remarks" column in the chain-of-custody record will be used to record specific
considerations associated with sample acquisition such as: sample type, container type, and
sample preservation methods. When transferring samples, the individuals relinquishing and
assuming sample custody will sign, date, and note the transfer time on the record.

Two copies of the chain-of-custody record and Cooler Receipt Form will follow each sample
to the laboratory. The laboratory will maintain one file copy, and the completed original
will be returned to the EA. A copy of the completed original will be returned as a part of the
final analytical report. This record will be used to document sample custody transfer from
the sampler, to another EA team member, to a shipper, or to the laboratory, and also to
verify the date of sample receipt in the laboratory.

Shipments will be sent by overnight carrier with appropriate bill of lading documentation.
Bills of lading will be retained as part of the permanent program documentation.

4.5.2.5 Sample Shipment

Samples will be delivered to the primary laboratory for analysis as soon as practical after the
number of samples and sample containers is sufficient to comprise a shipment, preferably the
same day the samples are collected. Sample shipment will occur at a minimum frequency of
every other day. All samples will be stored in coolers at a temperature of 4°C. The

- samples will be accompanied by the chain-of-custody record. During sampling and sample
shipment activities, the EA field team leader (or his designee) will contact the laboratory
daily to provide information about impending shipments.

4.5.3 Laboratory Sample Custody

The EA field team leader will notify the laboratory of upcoming field sampling activities and
subsequent sample transfer to the laboratory. This notification will include information
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concerning the number and type of samples to be shipped, as well as the anticipated sample
arrival date.

The laboratory will designate a sample custodian who will be responsible for maintaining
sample custody and for maintaining all associated custodial documentation records. After
receiving the samples, the sample custodian will check the original chain-of-custody record
and request for analysis documents against the labeled contents of each sample container for
correctness and traceability. The sample custodian will then sign the chain-of-custody record
and record the date and time that the sample shipment was received at the laboratory. The
samples will then be logged into the laboratory system.

Care will be exercised in the laboratory to annotate any labeling or descriptive errors
associated with the sample containers. In the event of discrepant documentation, the
laboratory will immediately contact the EA field team leader or CTO Manager as part of the
_corrective action process. A qualitative assessment of each sample container will be
performed to note any anomalies such as broken or leaking bottles. This assessment will be
recorded as part of the incoming chain-of-custody procedure.

Samples will be stored in a secured area and at a temperature of approximately 4°C, if
necessary, until analyses are performed. A laboratory chain-of-custody record will
accompany the sample or sample fraction through final analysis for sample control. A copy
of the chain-of-custody record will accompany the laboratory’s analytical report and will
become a permanent part of the project’s records. The pH of incoming water samples will
be checked by the laboratory when preservatives have been added to the sample. Details of
the chain-of-custody for laboratory activities will be provided in the laboratory’s QA manual.

4.5.4 Project File

The EA CTO Manager will serve as file custodian. At the project’s completion, the files
will be returned to the Navy’s Northern Division Office where they will be permanently
archived.

The project file will contain all incoming materials related to the project such as: sketches,
correspondence, authorizations, and logs. These documents will be placed in the project file
as soon as possible. If correspondence is needed for reference by project personnel, a copy
will be made rather than manipulating the original. Records shall be legible and easily
identifiable.

Examples of the types of records that will be maintained in the project file are:

Field documents.
Correspondence.
Photographs.

Laboratory data.
Reports.

Procurement agreements.
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Outgoing project correspondence and reports will be reviewed by the project manager or
designee prior to mailing.

To prevent the inadvertent use of obsolete or superseded project-related procedures, all
personnel of the laboratory and project staffs will be responsible for reporting changes in
protocol in writing to the Project Manager and the Laboratory Director. The Project
Manager and Laboratory Director will then inform the project and laboratory staffs and the
Quality Assurance Officer of these changes, as appropriate.

Revisions to procedures shall be subject to the same level of review and approval as the
original document. Outdated procedures shall be marked "void." The voided document may
be destroyed at the request of the Project Manager; however, it is recommended that one
copy of the voided document be maintained in the project file. The date and reason why the
document was voided will be recorded.
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4.6 CALIBRATION PROCEDURES AND FREQUENCY

Instruments and equipment used to gather, generate, or measure environmental data will be
calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of
. results are consistent with the instrument manufacturer’s specifications. :

Laboratory instrumentation calibration procedures and frequencies are specified in the
Contract Laboratory Program (CLP) Statement of Work (SOW), for Organic Analysis;
Multi-Media, Multi-Concentration; SOW No. 3/90; revised July 1991 and in the CLP SOW
for Inorganic Analysis; Multi-Media, Multi-Concentration; SOW No. 3/90; September 1991,
and will be strictly followed for those analytes analyzed by CLP protocols. For all other
analyses for which EPA-approved methods exist, the laboratory will employ such methods
and follow the specified calibration procedures and frequencies. The laboratory quality
control program includes strict adherence to routine calibration procedures. A description of
calibration procedures and frequencies for non-CLP methods will be provided by the
laboratory selected for this program.

Analysis of blank samples, duplicate samples, spiked blanks, and matrix blanks will be
performed where possible to document the effectiveness of calibration procedures. Method
blanks contain all the reagents used in the preparation and analysis of the samples and are
processed through the entire analytical scheme to assess spurious contamination from
reagents, glassware and other materials used during analysis. The terms method blank and
laboratory blank are interchangeable. A matrix blank denotes a blank of a similar matrix
(e.g., for liquids a blank of distilled-deionized reagent grade high purity water may be used;
for soils/sediments high purity sand may be used). A spike blank is a method blank which
has had a known concentration of a particular compound or analyte added to it to assure
adequate percent recovery of the compound/analyte.

Records of calibration, repair, or replacement will be maintained by the designated
laboratory personnel performing quality control activities. Calibration records of assigned
laboratories will be filed and maintained at the laboratory location where the work is
performed and subject to QA audit.

Calibration of field instruments will be performed and documented at approved intervals as
specified by the manufacturer or more frequently, as conditions dictate. At a minimum all
field instruments will be calibrated at the beginning and end of each day. Calibrations may
also be performed at the start and completion of each test run; however, such calibrations
will be re-initiated as a result of delay due to meals, work shift change, or instrument
damage. Calibration standards used as reference standards will be traceable to the National
Institute of Standards and Technology (NIST), when possible. Calibration procedures for
field instruments will be as specified by the instrument manufacturer. Equipment manuals
describing calibration procedures will be maintained in the field office during site
investigations.
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4.7 ANALYTICAL PROCEDURES
4.7.1 Introduction

EPA-approved methods will be used for all analyses for which such methods exist. TCL and
TAL parameters will be analyzed by CLP protocols. The laboratory will follow methods
detailed in the CLP Statement of Work (SOW) for Organic Analyses, Multi-Media, Multi-
Concentration, 3/90, revised July 1991, and the SOW for Inorganics Analyses, Multi-Media,
Multi-Concentration, 3/90), revised September 1991. If sample contaminant concentrations
are high, then CLP protocols for low and medium concentration samples may be required.
In this case, sample runs at lower dilutions will be performed to obtain quantitative results
for parameters present at lower concentrations.

That is, samples are pre-screened to estimate concentration levels. According to EPA
methodology, high concentration samples are diluted to bring them within a linear working
range. Low concentration samples are set aside and then analyzed within the same linear
working range. It may not be possible to quantitate sample results in parts per billion for
samples where "pure" waste (fuel product, paint, powder, etc.) is encountered. A decision
tree approach will be followed, in order to quantitate the sample when high levels of
contamination are encountered. In this case, detection limits will be raised for all analytes
on the sample, as the sample is diluted. '

4.7.2 Target Compound List-Organic Compounds

All organic compound analyses will be conducted according to the U.S. EPA CLP, Statement
of Work for Organic Analyses, SOW 3/90, revised August 1991. The organic compounds
contained in the TCL will be determined using proven instruments and techniques to identify
and quantify volatile, semi-volatile and pesticide/PCB compounds. The TCL compounds and
CLP-required detection limits are shown in Tables 4-5 through 4-7. The actual detection
limits obtainable for a specific sample depend upon matrix interferences. If the CLP
detection limit is unachievable for a particular sample, an explanation of the problem and
supporting evidence will be provided by the laboratory in the case narrative summary
submitted with the deliverables. '

Each set of samples will be analyzed in conjunction with the analysis of QC samples,
including field duplicates, blanks, matrix spikes and matrix spike duplicate (MS/MSD)
samples for quality control determinations. The frequency of analysis of the QC samples, as
previously presented in Section 4.4.4, will not be less than one per 20 samples and at least
one per sampling day for field blanks, not less than one per 10 samples for field duplicates,
and not less than one per 20 samples for MS/MSD samples (see Table 4-2). All samples,
field duplicates, blanks, matrix spike and matrix spike duplicates will be fortified with
surrogate spiking compounds as shown in Table 4-8. The CLP recommended guidelines for
percentage recovery of the surrogate compounds are provided in Table 4-9. The percentage
recovery of the matrix spiking compounds and relative percentage difference of duplicate
analyses will be calculated to obtain measurements of the analyses accuracy and precision.
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4.7.3 Target Analyte List-Metals

All water and soil samples will be prepared for analyses as described by procedures for each
respective matrix and analysis method described in the U.S. EPA CLP, Statement of Work
for Inorganic Analyses (SOW 3/90). Each set of samples, or 20 samples, whichever is more
frequent, will be analyzed with a preparation blank, duplicate sample, and matrix spiked
sample. Each group of 20 samples will be analyzed with a laboratory control sample of
similar matrix. The Target Analyte List (TAL) for metals and inorganics and associated
detection limits are listed in Table 4-10.

The atomic absorption (AA) instrument will be calibrated through the use of a minimum of
three calibration standards prepared by dilution of certified stock solutions. Calibration
standards will contain acid(s) at the same concentration as the digestates. An analysis blank
will then be prepared, and one calibration standard will be at the EPA-CLP required
detection limit for the metal being evaluated.

The other standard concentrations will bracket the concentration range of the samples. A
continuing calibration standard, prepared from a different stock solution than that used for
the calibration standards, will be prepared and analyzed after every ten samples or every two
hours of continuous instrument operation. The value of the continuing calibration standard
concentration must agree with requirements of the CLP SOW.

4.7.4 Petroleum Hydrocarbons

EPA Method 418.1 will be used for analysis of petroleum hydrocarbons. "Petroleum
hydrocarbons" is a measure of the non-biodegradable mineral oils in the sample. The
detection limit for a water sample is 2 milligrams per liter (mg/L) and that for soils sediment
is 20 micrograms per gram (ug/g).

The method is applicable to water samples and is used in the measurement of light fuels,
although loss of approximately half of any gasoline present during extraction manipulations
can be expected.

In the procedure, the sample is acidified to a low pH (<2) and serially extracted with
fluorocarbon-113 in a separatory funnel. Interferences are removed with silica gel adsorbent.
Infrared analysis of the extract is performed by direct comparison with standards. Analyses
of soil samples will be performed by soxhlet extraction in trichlorotrifluoroethane solvent,
followed by treatment with silica gel prior to infrared analysis.

4.7.5 Toxicity Characteristic Leaching Procedure Analysis
Toxicity Characteristic Leaching Procedure (TCLP) extraction and analysis will be conducted

using methods described in this QAPP, and procedures outlined in TCLP Method 1311, as
presented in 40 CFR Part 261.24, Appendix II.
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4.7.6 Dioxin/Furan Analysis

-Samples will be collected and/or archived for dioxin/furan analysis according to EPA
Modified Method 8280. The samples will be collected in a 250-mL wide-mouth amber jar
and stored at 4°C.
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4.8 DATA REDUCTION, VALIDATION, AND REPORTING
4.8.1 Introduction

The procedures used for calculations and data reduction are specified in each analytical
method referenced in Section 4.7 of this document. Raw data will be entered in bound
laboratory notebooks. A separate book will be maintained for each analytical procedure. The
data will be entered such that sufficient space remains to enter all subsequent calculations
required to arrive at the final (reported) value for each sample.

Calculations include factors such as sample dilution ratios, corrections for titrant normality,
and conversion to dry-weight basis for solid samples. Instrument chart recordings and
calculator printouts will be labeled and attached to their respective pages, except for
voluminous gas chromatograms which will be cross-referenced and stored separately.

Calculations: will be checked from the raw data to final value stages prior to reporting the
results for a group of samples. Results obtained from extreme ends of standard curves
generated by linear regression calculator programs will be checked against graphically-
produced standard curves if the correlation coefficient of a program curve is less than 0.995.

Data will generally be reported as micrograms of analyte per liter for aqueous samples or
micrograms per kilogram (dry weight) for solid or non-aqueous liquid samples.
Concentration units will always be listed on reports and any special conditions, such as dry
weight conversions, will be noted. The data reporting form will also include the unique
sample number assigned to each sample, details of sample collection including the client’s
identification number, and the dates of sample receipt and report preparation.

4.8.2 Data Reduction
4.8.2.1 Target Compound List Compounds

Instrument performance test data will accompany the raw data during data reduction. The
following criteria must be attained to make a qualitative identification of an organic pollutant
using Gas Chromatograph/Mass Spectrometer (GC/MS) techniques:

e Characteristic ions for each compound of interest must maximize in the same or
within one scan of each other.

e Retention time must occur within +1 percent of the retention time of the
authentic compound.

Relative peak heights of the three characteristic ions in the Extracted Ion Current Profile
(EICP) must fall within +20 percent of the relative intensities of these ions in a reference
mass spectrum. The reference mass spectrum can be obtained by a standard analyzed in the
GC/MS system or from a reference library.
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e The entire mass spectrum of the compound of interest is compared to the
reference compound.

Structural isomers having similar mass spectra can be explicitly identified only if the
resolution between authentic isomers in a standard mix is acceptable. Acceptable resolution is
achieved if the baseline-to-valley height between the isomers is less than 25 percent of the
sum of the two peak heights. Otherwise, structural isomers are identified as isomeric pairs.
When a compound has been identified, the quantitation of that compound is based on the
integrated abundance from the EICP of the primary characteristic ion. The base peak ion of
internal and surrogate standards is used in the quantitation. If the sample produces an
interference for the first listed ion, a secondary ion is used to quantitate. Quantification is
performed using internal standard techniques.

To ensure that reported data are accurate, all resultant data are verified. Retention items and
area counts are checked carefully for correct identification and accurate quantification.

4.8.2.2 Metals and Cyanide

The concentrations of metals determined by Atomic Absorption Spectroscopy (AAS)
measurements are obtained by comparison of absorbance values with those obtained from the
analyses of known standards. A linear regression plot of absorbance versus concentration
will be used to determine a concentration factor for linearity of response. In the event of
low (<85%) or high (>115%) post-digestion spike recovery, the analysis will be repeated
using the method of known additions to determine potential matrix interferences.

CLP criteria will be maintained for analyses of samples of similar matrix. The mean
percentage recovery and standard deviation will be calculated from a minimum of
20 analyses. A warning limit of +2 standard deviations from the mean and a control limit

~of +3 standard deviations will be used to establish that the test is providing accurate data.

4.8.3 Data Validation

Data validation is the process of reviewing data and associated quality control criteria and
accepting, qualifying, or rejecting it on the basis of sound criteria. Project supervisory and
QC personnel will use validation methods and criteria appropriate to the type of data and the
purpose of the measurement. Records of all data will be maintained, even that judged to be
an "outlying" or anomalous value. The QA/QC Manager validating the data will have
sufficient knowledge of the technical work to identify questionable values.

4.8.3.1 Field Data Validation

Field sampling data will be validated by the EA Field QC Coordinator or QA/QC Manager,
based on their judgment of the representativeness of the sample, maintenance and cleanliness
of sampling equipment, and adherence to the approved, written sample collection procedure.
The following criteria will be used to evaluate the field sampling data:
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e Use of approved sampling procedures. '
e Use of reagents that have conformed to QC-specified criteria.
¢ Proper chain-of-custody maintained and documented.

4.8.3.2 Analytical Data Validation

Analytical data validation will include validation procedures within the laboratory and
independent of the laboratory.

Data from laboratory analyses will be validated by the laboratory QC Coordinator using
criteria outlined in the QA Project Plan. Results from field and laboratory method blanks,
replicate samples, equipment rinsates and internal QC samples will be used to validate
analytical results.

The criteria listed below will be used to evaluate the analytical data:

e Use of approved analytical procedures.

e Use of properly operating and calibrated instrumentation.

e Acceptable results from analyses of laboratory control samples (i.e., the
reported values should fall within the 95 percent confidence interval for these
samples).

e Precision and accuracy for this project should be comparable to that achieved in -
previous analytical programs and consistent with objectives stated in Section 4.7
of this QA Project Plan.

Independent of the analytical laboratory, analytical data validation will be conducted which
will follow the most stringent of the requirements and protocols specified in the following
documents:

U.S. EPA, "Region I Laboratory Data Validation: Functional Guidelines for
Evaluating Organic Analyses", February 1988; modified November 1988

U.S. EPA, "Region I Laboratory Data Validation Functional Guidelines for
Evaluating Inorganic Analyses", June 1988, modified February 1989

U.S. EPA, Contract Laboratory Program Statement of Work for Organic
Analysis, Multi-Media, Multi-Concentration, 3/90, revised August 1991

U.S. EPA, Contract Laboratory Program, Statement of Work for Inorganic
Analysis, Multi-Media, Multi-Concentration, 3/90 '

U.S. Navy/NEESA, Sampling and Chemical Analysis Quality Assurance
Requirements for the Navy Installation Restoration Program (NEESA
20.2-047B), June 1988.
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One hundred percent of the Phase III RI data will be validated in accordance with these
requirements.

The data validation activities focus on areas of the analytical process which are under the
laboratory’s control when analyzing samples. The data qualifiers which result from
validation represent the QC areas under the laboratory’s control which could have been
improved. Qualifiers attached to the data during validation supersede the qualifiers assigned
by the laboratory.

Areas reviewed in the validation of organic data include the following: sample holding
times, gas chromatography/mass spectroscopy (GC/MS) tuning, instrument calibration, blank
analysis, surrogate recovery, matrix spike/matrix spike duplicates, internal standards (IS)
performance, Target Compound List (TCL) compound identification, compound quantitation
and reported detection limits, tentatively identified compounds, system performance, and
overall assessment of the data for usability.

The areas reviewed in the validation of inorganic data include the following: sample holding
times, instrument calibration and initial calibration verification, continuing calibration
verification, Contract Required Detection Limit (CRDL) standards for Atomic Absorption
(AA) and Inductively Coupled Plasma (ICP) spectrometers, initial and continuing calibration
blank analysis, ICP interference check sample analysis, spiked sample analysis, post digested
spike sample recovery analysis, duplicate sample analysis laboratory control sample analysis,
ICP serial dilution analysis, graphite furnace AA QC analysis, quarterly verification of
instrument parameter report, and sample result verification.

4.8.4 Identification and Treatment 6f Qutliers

Any data point which deviates markedly from others in its set of measurements will be
investigated; however, the suspected outlier will be recorded and retained in the data set.
The following tests will be used to identify outliers.

Dixon’s test for extreme observations is an easily computed procedure for determining
whether a single very large or very small value is consistent with the remaining data. The
one-tailed t-test for difference may also be used in this case. It should be noted that these
tests are designed for testing a single value. If more than one outlier is suspected in the
same data set, other statistical methods, such as analysis of variance, tolerance intervals, or
control charts, will be considered and the most appropriate method will be used and -
documented.

Since an outlier may result from unique circumstances at the time of sample analysis or data
collection, those persons involved in the analysis and data reduction will be consulted. This
may provide information on an experimental reason for the outlier. Further statistical
analysis will be performed with and without the outlier to determine its effect on the
conclusions. In any cases, two data sets will be reported, one including and one excluding
the outlier.
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In summary, every effort will be made to include the outlying values in the reported data. If
the value is rejected, it will be identified as an outlier, reported with its data set and its

omission noted.
4.8.5 Analytical Deliverables

Analytical deliverables will meet the requirements of the U.S. EPA CLP SOW for Organic
Analysis; Multi-Media, Multi-Concentration, 3/90, revised July 1991, and the U.S. EPA
CLP SOW for Inorganic Analysis, Multi-Media, Multi-Concentration, 3/90, revised
September 1991.
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4.9 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY
4.9.1 Introduction

Quality control checks will be performed to ensure the collection of representative samples
and the generation of valid analytical results on these samples. These checks will be
performed by project participants through the program under the guidance of the EA QA
Officer. '

4.9.2 Data Collection and Sampling QC Procedures

The EA internal QC checks for the sampling aspects of this program will include, but not be
limited to, the following:

¢ Use of field notebooks to ensure completeness, traceability, and comparability
of the samples collected.

¢ Field checking -of field notebooks and sample labels by a second person to
ensure accuracy and completeness.

e Strict adherence to the sample chain-of-custody procedures outlined in
Section 4.5 of this document.

¢ Collection and analysis of trip blanks, source blanks, field blanks, and field
duplicates.

e (Calibration of the field monitoring equipment (HNU and/or OVA), as described
in Section 4.6 of this document.

4.9.3 Analytical QC Procedures
4.9.3.1 Trip Blank Analysis

Volatile organic samples are susceptible to contamination by diffusion of organic
contaminants through the Teflon-faced silicone rubber septum of the sample vial. Therefore,
trip blanks will be analyzed to monitor for possible sample contamination during shipment.
Trip blanks will be prepared by filling two volatile vials with laboratory-supplied organic-
free water which then will be shipped with the field sampling kit. Trip blanks accompany
the sample bottles through collection and shipment to the laboratory and are stored with the
samples. Following the analyses, if the trip blanks indicate possible contamination of the
samples, depending upon the nature and extent of the contamination, the sample results will
be qualified with respect to the contamination detected in the trip blanks. Results of trip
blank analyses will be maintained with the corresponding sample analyses data in the project
file.
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4.9.3.2 Reagent Blank Anaiysis

A reagent blank is a volume of deionized, distilled laboratory water carried through the
entire analytical procedure. The volume of the blank must be approximately equal to the
sample volume processed. A reagent blank should be performed with each group of
samples. Analysis of the blank verifies that method interferences caused by contaminants in
solvents, reagents, glassware, and other sample processing hardware are known and
minimized. Optimally, a reagent blank should meet CLP criteria. Results of reagent blank
analyses will be maintained with the corresponding analytical data in the project file.

4.9.3.3 Duplicate Sample Analysis

Duplicate analyses are performed to evaluate the precision of an analysis. Results of the
duplicate analyses are used to determine the relative percent differences between duplicate
samples. Field (blind) duplicate samples will be collected for each media sampled at a
frequency of one per ten samples collected. Duplicate analysis results will be summarized on
the quality control data summary form.

' 4.9.3.4 Verification/Reference Standard

On a quarterly basis, the laboratory Quality Control Coordinator introduces a group of
prepared verification samples, or standard reference materials, into the analytical testing
regime. The laboratory checks and approves the purity of standards and reagents prior to
use. Results of the verification/reference standard data will be summarized, evaluated, and
presented to laboratory management for review and corrective actions, if appropriate.

4.9.3.5 Other Laboratory Quality Control Checks

'Quality control checks will be performed to ensure the collection of representative samples
and the generation of valid analytical results on these samples. These checks are performed
by project participants under the guidance of QC personnel.

The laboratory will make use of various types of QC samples to document the validity of the
generated data. The following types of QC samples are routinely used:

e (Calibration Check Samples—One of the working calibration standards which is
periodically used to check that the original calibration is still valid.

e Spiked Samples—Aliquots of project samples are spiked with components of
interest and carried through the entire preparative and analytical scheme.

e Laboratory Control Samples (LCS)—These samples are prepared from EPA
Environmental Monitoring Systems Laboratory (EMSL) concentrates or National
Bureau of Standards (NBS) standard reference materials. The LCS are used to
establish that an instrument or procedure is in control. An LCS is normally
carried through the entire sample preparation and analysis procedure.
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¢ Surrogate Spikes—Requiring analysis by GC/MS are routinely surrogate-spiked

with a series of deuterated analogues of the components of interest. It is
anticipated that these compounds would assess the behavior of actual
components in individual program samples during the entire preparation and
analysis scheme. '

Matrix Spikes/Matrix Spike Duplicates (MS/MSD)—One MS/MSD pair will be
run per 20 samples for each different matrix analyzed. These pairs will be
spiked with the target compounds of concern for that matrix. -

All values which fall outside the QC limits described in the analytical method will be noted.
The following analytical guidelines will be used to check recovery values which fall outside
the QC limits:

1.

All recovery data are evaluated to determine if the QC limits are
appropriate and if a problem may exist even though the limits are
being achieved (e.g., one compound that is consistently barely within
the lower limit).

All recovery data which are outside the established limits are
evaluated. This evaluation includes an independent check of the
calculation.

Corrective action is performed if any of the following are observed:

— All recovery values in any one analysis are outside the
established limits.

— Over 50 percent of the values for a given sample set are
outside limits.

— One compound is outside the limits in over 50 percent of the
samples.

Reagents used in the laboratory are normally of analytical reagent grade or higher purity.
Each lot of acid or solvent used is checked for acceptability prior to laboratory use. All
reagents are labeled with the date received and date opened. All glassware is precleaned
according to specifications contained in the analytical method.

Standard laboratory practices for laboratory cleanliness, personnel training, and other general
procedures are used. A summary of all laboratory quality control analyses and the
corresponding control determination is presented in Table 11.
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4.9.3.6 Laboratory Control Charts

The control chart displays data in a format which graphically compares the variability of all
test results with the average or expected variability of small groups of data. The variability
may be due to random (indeterminate) or assignable (determinate) causes. The control chart
distinguishes indeterminate from determinate variation in a process or method by its control
limits. If a value falls outside the control limits, it is considered out-of-control, almost
certainly due to a determinate cause which has been added to the indeterminate variations.
The control chart signals the need to investigate, find the determinate cause, and correct it.
Construction of a control chart requires a minimum of 14 to 20 duplicate sets of data points
(which limits its use).

QC samples and instrument calibrations lend themselves most readily to the gathering of the
data. Calculation of control limits and the values are usually plotted chronologically so that
trends or cycles can be readily detected. If QC sample measurements show an out-of-control
condition, it can be expected that subsequent sample analyses might yield invalid data. The
control chart is an effective indicator of the need for corrective action. For volatile and
semi-volatile organics and pesticide analyses performed by GC/MS, surrogate recoveries
from the method blank are the control sample. For other organics (e.g., PCBs,
dioxins/furans), an LCS (spiked blank) is used to plot the control charts. An LCS is also
used as the control point for inorganic analyses. ,
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4.10 PREVENTIVE MAINTENANCE
4.10.1 Preventive Maintenance Procedures

Field equipment, instruments, tools, gauges, and other items requiring preventive
maintenance will be serviced in accordance with the manufacturer’s specified
recommendations and written procedure developed by the operators. The laboratory will
follow an orderly program of positive actions to prevent the failure of laboratory equipment
or instruments during use. This preventive maintenance and careful calibration helps to
assure accurate measurements from instrumentation. Routine maintenance procedures are
followed for all instruments, glassware, reagents, analytical balances, and equipment used to
produce deionized water. Specific procedures will be outlined in the laboratory Standard
Operating Procedures (SOPs).

4.10.2 Schedules

Manufacturer’s procedures identify the schedule for servicing critical items in order to
minimize the downtime of the measurement system. It will be the responsibility of the
operator to adhere to this maintenance schedule and to arrange any necessary and prompt
service as required. Service to the equipment, instruments, tools, gauges, etc., shall be
performed by qualified personnel.

In the absence of any manufacturer’s recommended maintenance criteria, a maintenance
procedure will be developed by the operator based upon experience and previous use of the
equipment. :

4.10.3 Records

Logs are maintained to record maintenance and service procedures and schedules. All
maintenance records will be documented and traceable to the specific equipment,
instruments, tools and gauges. Records produced shall be reviewed, maintained, and filed by
the operators at the laboratories and by the data and sample control personnel when and if
equipment, instruments, tools and gauges are used at the sites. The project QA officer may

- audit these records to verify complete adherence to these procedures. -

4.10.4 Spare Parts

Critical spare parts are maintained by EA and the laboratory for field and analytical
equipment, respectively. These spare parts will be stored for availability and used in order
to reduce equipment downtime.
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~ 4.11 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA
PRECISION, ACCURACY, AND COMPLETENESS

4.11.1 Introduction

Procedures used to assess data precision and accuracy will be in accordance with 44 FR
69533 "Guidelines Establishing Test Procedures for the Analyses of Pollutants," Appendix III
Example Quality Assurance and Quality Control Procedures for Organic Priority Pollutants",
3 December 1979. Completeness is recorded by comparing the number of parameters
initially analyzed with the number of parameters successfully completed and validated. For
this project, a target control limit of greater than 90 percent will be used.

4.11.2 Accuracy

The percent recovery is calculated as:

S-S
% - =2 x 100
S

where

So =The background value, i.e., the value obtained by analyzing the sample.
S =Concentration of the spike added to the sample.

Ss =Value obtained by analyzing the sample with the spike added.

% =Percent recovery.

4.11.3 Precision

The relative percent difference is calculated as:

V1 B Vz .
1/2 x ————— x 100 = % difference
v, + V)

where:
V1,V2 =The two values obtained by analyzing the duplicate samples.
4.11.4 Completeness
Completeness will be reported as the percentage of all measurements made whose results are
judged to be valid. The procedures to be used for validating data and determination of

outliers are contained in Section 4.8 of this QAPP. The following formula will be used to
estimate completeness:
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c-100 X
T

where:

C =Percent completeness.

V = Number of measurements judged valid.
T Total number of measurements.
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4.12 CORRECTIVE ACTION
4.12.1 Introduction

The acceptance limits for the sampling and analyses under this program will be those stated
in the method or defined by other means in the QAPP. Corrective actions are often
immediate in nature, implemented by the analyst or CTO Manager. The corrective action
usually involves recalculation, reanalysis, or repeating sample collection.

4.12.2 Immediate Corrective Action

If an immediate corrective action can be taken as part of normal operating procedures, the
collection of poor quality data can be avoided. Instrument and equipment malfunctions are
amenable to this type of action. QC procedures include troubleshooting guides and corrective
action suggestions. The actions taken will be noted in field or laboratory notebooks, but no
other formal documentation is required, unless further corrective action is necessary. These
on-the-spot corrective actions are an everyday part of the QA/QC system.

Corrective action during the field sampling portion of a program is most often a result of
equipment failure or an operator oversight and may require repeating a sampling run.
Operator oversight is best avoided by having field crew members audit each others’ work
before and after a test. Every effort will be made by the field team leader to ensure that all
QC procedures are followed. If potential problems are not solved as an immediate corrective
action, EA will apply formalized long-term corrective action if necessary.

Corrective action for analytical work will include recalibration of instruments, reanalysis of
known QC samples and, if necessary, reanalysis of actual field samples. Specific QC
procedures and checklists are used by the laboratory to help analysts detect the need for
corrective action. Often the person’s experience will be valuable in alerting the operator to
suspicious data or malfunctioning equipment.

4.12.3 Long-Term Corrective Action

The need for long-term corrective action may be identified by standard QC procedures,
control charts, performance or system audits. Any quality problem which cannot be solved
by immediate corrective action falls into the long-term category. The EA QA system ensures
that the quality problem is reported to a person responsible for correcting it, and who is part
of a closed-loop action and follow-up plan.

The essential steps in the closed-loop corrective action system are listed below:

¢ Identify and define the problem.

® Assign responsibility for investigating the problem.

* Investigate and determine the cause of the problem.

¢ Determine a corrective action to eliminate the problem.

® Assign and accept responsibility for implementing the corrective action.
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e Establish effectiveness of the corrective action and implement it.
¢ Verify that the corrective action has eliminated the problem.

Documentation of the problem is important to the system. A Corrective Action Request
Form (Figure 4-1) is filled out by the person finding the quality problem. This form
identifies the problem, possible causes, and the person responsible for action on the problem.
The responsible person may be an analyst, field team leader, QC coordinator, or the QA
Officer. If no person is identified as responsible for action, the QA Officer investigates the
situation and determines who is responsible in each case.

The Corrective Action Request Form includes a description of the corrective action planned
and the date it was taken, and space for follow-up. The QA Officer checks to be sure that
initial action has been taken and appears effective and, at an appropriate later date, checks
again to see if the problem has been fully solved. The QA Officer receives a copy of all
Corrective Action Forms and enters them in the Corrective Action Log. This permanent
record aids the QA Officer in follow-up and makes any quality problems visible to
management. The log may also prove valuable in listing a similar problem and its solution.

4.12.4 Out-Of-Control Events and Corrective Action

Procedures are outlined as to what corrective action is taken if an out-of-control event
occurs, and how it is documented and used to improve laboratory performance. Procedures
for assuring that results for samples processed during out-of-control conditions are not
reported are also outlined, as well as the conditions necessary to reestablish control and
criteria for assuring the system is operating properly. The documentation is easily used by
all personnel and is part of routine laboratory procedure.

It is recognized that several levels of out-of-control events may occur. Three examples are
given below with corrective actions to be taken:

1. Observations Corrected by Analyst at the Bench—The
calibration of an instrument is not linear. The analyst finds
this and corrects it prior to continuing to analyze samples.
The laboratory documents this event and notes that the
corrective action was to recalibrate, and that no samples
were affected as none were analyzed prior to calibration.

2. Corrective Actions taken by Supervisor—A matrix spike
recovery is out-of- control and the laboratory supervisor
finds this after the samples for the day have been analyzed.
The supervisor documents that the laboratory blank spiked
with surrogates or standards was in control and that other
sample spikes were in control, therefore, no re-analysis of
the sample is required.
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3. Corrective Actions at the Receiving Level—The sample
container is broken. The analyst notes this and documents
whether or not more samples are available. If no more
sample are available, EA is notified and the decision
documented. ‘
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4.13 QUALITY ASSURANCE REPORTS TO MANAGEMENT
" 4.13.1 Internal EA Reports

The Project QC Coordinator will provide monthly reports of QC activities for the EA QA
Officer and QA/QC Manager. These reports detail the results of quality control analysis,
problems encountered, and any corrective action required.

All Corrective Action Forms will be submitted to the EA QA Officer for initial approval of
the corrective action planned. A copy will be provided to the appropriate technical division
manager. All system audit reports will be provided to the CTO Manager, Division Manager,
and Corporate President.

4.13.2 Laboratory Reports

The laboratory QC Coordinator prepares written quarterly reports on QC activities for the
laboratory Technical Director and QA Manager. These reports detail the results of QA
procedures, problems encountered, and any corrective action which may have been required.
All Corrective Action forms are submitted to the QA Manager for initial approval of the
planned corrective action, and a copy is provided to the Technical Director. All system audit
reports are provided to the Technical Director.

Each data transmittal contains a summary of QA/QC activities; this summary will include:

¢ Estimates of precision, accuracy and completeness of data.
® Reports of performance and system audits.

® Quality problems found.

¢ Corrective actions taken. ’

The final data report to EA will include a summary of QA/QC activities during the project.
The QC Coordinator and QA Manager will participate in preparing this report. The
summary of QA/QC results for the analytical work conducted for NCBC-Davisville will be
included in the final RI Report.

4.13.3 Reports to the U.S. Navy Northern Division

The status of ongoing QA/QC activity will be presented in the project progress reports.
Monthly progress reports from the laboratory performing the sample analyses will be sent to
the Navy’s engineer-in-charge and NEESA QA/QC contract representative, as required. The
final RI report for the project will include a section summarizing the significant findings of
all QA/QC activity.
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FIGURE 4-1
CORRECTIVE ACTION REQUEST FORM

CORRECTIVE ACTION REQUEST FOR NO.

Originator Date
Person Responsible
for Replying ‘ Contract Involved

Description of problem and when identified:

State cause of problem., if known or suspected:

Sequence of Corrective Action: (If no responsible person is identified. notify QA Officer
immediately. Submit all CA forms to QA Officer for initial approval of CA.)

State Date. Person. and Action Planned:

CA Initially Approved by: Date:

Follow-up Dates:

Final CA Approval by: Date:

Information copies to:

Responsible Person/QC Coordinator:

QA Officer:

Project Manager:
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TABLE 4-1

CONTAINERS AND PRESENVATION METHODS
FOR SOIL, SEDIMENT, AND/OR WASTE SAMPLES

Number
Containers Preservation  Analytical
per Sample @ Sample Container Methods ® Method Compound(s)
Organics |
2 125 ml. wide-mouth glass, Cool, 4°C CLP SOW TCL VOA
Teflon®-lined cap :
1 1-250 ml, wide-mouth glass, Cool, 4°C- CLP SOW TCL-BNA, P/P
Teflon® cap
1 250-m] amber wide-mouth . Cool, 4°C 8280 Dioxins/
glass, Teflon®-fined cap Furans
125-m], wide-mouth glass, Cool, 4°C 418.1 @ Total
1 Teflon®-lined cap Petroleum
Hydrocarbons
Inorganics
1 250-ml, wide-mouth glass, Cool, 4°C CLP SOW @ Metals and
Teflon®-lined cap Cyanide
VOA = Volatile Organic Analyses.
TCL = Target Compount List.
BNA = Base Neutral and Acid Extractable Analyses.
P/P = Pesticide/PCB Analyses.
CLP SOW = Contract Laboratory Program - Statement of work.

Organics - SOW 3/90, revised July 1991.
Inorganics - SOW 3/90, revised September 1991.

(a) One in 20 organic soil samples will be collected in triplicate for matrix spike and
matrix spike duplicate analyses in accordance with CLP protocols and one in 20
inorganic soil samples will be collected in duplicate for matrix spike analyses.

(b) All samples will be stored in a refrigerated, dark area.

©) Water method is modified for soild analyses, as described in Section 7.0.

(d) Metals analyses, except mercury, will be performed by the furnace atomic absorption
(As, Pb, Se, T1) and inductively coupled plasma (ICP) atomic emission spectrometric

- methods. Mercury will be analyzed by the manual cold vapor atomic absorption
method. Total cyanide will be analyzed by the manual spectrophotometric method.
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TABLE 4-2

CONTAINERS AND PRESERVATION METHODS FOR AQUEOUS SAMPLES

Number
Containers Preservation Analytical
per Sample® Sample Container Methods ® Method Compound(s)
Organics
2 40 ml, glass, Teflon®- Cool, 4°C | CLP SOW TCL-VOA
lined cap HC1 (4 drops)
1 1-gal, narrow-mouth Cool, 4°C CLP SOW TCL-BNA, P/P
amber glass, Teflon®-
lined cap
2 1 L, glass, Teflon®- Cool, 4°C EPA 418.1 Petroleum
lined cap HCI1 (5 ml) Hydrocarbons
Inorganics
1 500 ml, Cool, 4°C CLP SOW ©  Metals
olyethylene HN, 0
polyethy PH<2
1 1 L, polyethylene  Cool, 4°C CLP SOW ©  Cyanide
NaOH to pH
> (20
TCL = Target Compound List
VOA = Volatile Organic Analyses.
BNA = Base Neutral and Acid Extractable Compounds.
P/P = Pesticides/PCB Analyses.

CLP SOW = Contract Laboratory Program - Statement/of Work.
Organics - SOW 3/90, revised August 1991.
Inorganics - SOW 3/90, March 1990.

(a) One in 20 organic aqueous samples will be collected in triplicate for matrix spike and
matrix spike duplicate analyses in accordance with CLP protocols; one in 20 inorganic
aqueous samples will be collected in duplicate for matrix spike analyses.

(b) All samples will be stored in a refrigerated, dark area.

(¢) Metals, analyses, except mercury, will be performed by the furnace atomic absorption
(As,Pb, Se, T1) and inductively coupled plasma (ICP) atomic emission spectrometric
methods. Mercury will be analyzed by the manual cold vapor atomic absorption
method. Total cyanide will be analyzed by the manual spectrophotometric method.
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TABLE 4-2

(Continued)

CONTAINERS AND PRESERVATION METHODS FOR AQUEOUS SAMPLES

(d) Water samples to be analyzed for cyanide will be checked in the field for the presence
of chlorine using potassium iodide (KI) starch paper. If Chlorine is present, 0.6 g
ascorbic acid will be added.

NCBC - Davisville Phase III Work Plan-IR Program Sites 03 and 09



EA Engineering, Science and Technology

Revision: DRAFT
Table 4-3. Page 1

October 1994

TABLE 4-3

HOLDINGS TIMES FOR SOIL, SEDIMENT, AQUEOUS
AND/OR WASTE SAMPLES

Parameter

CLP Holding Time for Samples

Aqueous

Soil/Sediment/Waste

TCL Volatile Organic
.Compounds

TCL Base Neutral/Acid and
Extractable Compounds

TCL Pesticide/PCB
Compounds

Petroleum Hydrocarbons

TAL Metals and Cyanide

Dioxins/Furans

10 days from VTSR

S days to extraction from VTSR; 40
days from extraction

5 days to extraction;
40 days from extraction

NA

6 months; except Hg -
26 days and Cn-12 days

NA

10 days from VTSR

7 days @ extraction from
VTSR; 40 days from
extraction

7 days  to extraction; 40
days from extraction

NA

6 months; except HG - 26
days and Cn-12 days

NA

'NA = Not applicable; no holding times established according to the CLP SOW.

VTSR = Verified Time of Sample Receipt.

(1) = U.S. EPA Region I requirement.
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. TABLE 4-4

FIELD QC SAMPLES PER SAMPLING EVENT
(NEESA GUIDANCE FOR LEVEL D)

Level D

Type of Sample Metal Organic
Trip blank (for volatiles only) NA® 1/cooler
Field blank 1/20 samples per matrix or 1/day/matrix

for all analytes, whichever is greater

Source water blank 1/each source water
Field duplicates © . 10% 10%
Regulatory splits AN® AN®

2 NA - Not Applicable.
b AN - As needed.

All fields duplicéted will be submitted as "blind" duplicates for quality control
determinations.
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TABLE 4-5

TARGET COMPOUND LIST (TCL)VOLATILE
COMPOUNDS AND DETECTION LIMITS

October 1994

Detection Limits @

Volatiles CSA Number Water Low Soil/Sediment®™
(ug/L) (ug/kg)
Chloromethane 74-87-3 10 10
Bromomethane 74-83-9 10 10
Vinyl chloride 75-01-4 10 10
Chloroethane 75-00-3 10 10
Methylene chloride 75-09-2 10 10
Acetone 67-64-1 10 10
Carbon disulfide 75-15-0 10 10
1,1-Dichloroethene 75-35-4 10 10
1,1-Dichloroethane 75-35-3 10 10
1,2-Dichloroethene 156-60-5 10 10
(total) '
Chloroform 67-66-3 10 10
1,2-Dichloroethane 107-06-2 10 10
2-Butanone 78-93-3 10 10
1,1,1-Trichloroethane 71-55-6 10 10
Carbon tetrachloride 56-23-5 10 10
- Bromodichloromethane 75-27-4 10 10
1,2-Dichloropropane 78-87-5 10 10
cis-1,3-Dichloropropene 10061-01-5 10 10
Trichloroethene 79-01-6 10 10
Dibromochloromethane 124-48-1 10 10
1,1,2-Trichloroethane 79-00-5 10 10
Benzene 71-43-2 10 10
trans-1,3-Dichloropropene 10061-02-6 10 10
Bromoform ' 75-25-2 10 10
4-Methyl-2pentanone 108-10-1 10 10
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TABLE 4-5
(Continued)

TARGET COMPOUND LIST (TLC) VOLATILE
COMPOUNDS AND DETECTION LIMITS

Detection Limits @

Low Water Low Soil/Sediment®

Volatiles CAS Number
: (ug/L) (ug/kg)
2-Hexanone : 591-78-6 10 10
Tetrachloroethene 127-18-4 10 10
Toluene ' 108-88-3 10 10
1,1,2,2-Tetrachloroethane 79-34-5 10 10
Chlorobenzene 108-90-7 10 10
Ethyl Benzene 100-41-4 10 10
Styrene 100-42-5 10 10
Total Xylenes 1330-20-7 10 10

@ Detection limits listed for soil/sediment are based on wet weight. The detection limits
calculated for soil/sediment calculated on dry weight basis will be higher.

®  Medium soil/sediment detection limits for volatile TCL compounds are 120 times the
individual low soil/sediment detection limits.

Note:  Specific detection limits are highly matrix dependent. The detection limits listed
herein are provided for guidance and may not always be achievable.
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TABLE 4-6

TARGET COMPOUND LIST (TCL) SEMIVOLATILE
COMPOUNDS AND DETECTION LIMITS

Detection limits @

Water Low Soil/Sediment®

Semivolatiles CAS Number (ug/1) (ug/ke)
Phenol : 108-95-2 10 330
Bis(2-chloroethyl)either 111-44-4 10 330
2-Chlorophenol 95-57-8 10 330
1,3-Dichlorobenzene 541-73-1 10 - 330
1,4-Dichlorobenzene 106-46-7 10 330
1,2-Dichlorobenzene 95-50-1 10 330
2-Methylphenol 95-48-7 10 330
2,2’-oxybis(1-chloropropane)® ' 108-60-1 10 330
4-Methylphenol 106-44-5 10 330
N-Nitroso-di-n-propylamine 621-64-7 10 330
Hexachloroethane 67-72-1 10 - 330
Nitrobenzene 98-95-3 10 330
Isophorone 78-59-1 10 330
2-Nitrophenol 88-75-5 10 330
. 2,4-Dimethylphenol 105-67-9 10 330
Bis(2-chloroethos)methane 111-91-1 10 330
2,4-Dichlorophenol 120-83-2 10 330
1,2,4-Trichlorobenzene 120-82-1 10 330
Naphthalene - 91-20-3 10 330
4-Chloroaniline 106-47-8 10 330
Hexachlorobutadiene 87-68-3 10 330
4-Chloro-methylphenol 59-50-7 10 ' 330
(para-chloro-meta-cresol)
2-Methylnaphthalene 91-57-6 10 330
Hexachlorocyclopentadiene 77-47-4 10 330
2,4,6-Trichlorophenol 88-06-2 10 330
2,4,5-Trichlorophenol 95-95-4 25 800
2-Chloronaphthalene 91-58-7 10 330
2-Nitroaniline 88-74-4 25 800
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TABLE 4-6
(Continued)

TARGET COMPOUND LIST (TCL) SEMIVOLATILE
COMPOUNDS AND DETECTION LIMITS

Detection Limits®

Semivolatiles CAS Number  Water Low Soil/Sediment®
(ug/1) (ug/kg)
Dimethylphathalate 131-11-3 10 330
Acenaphthylene 208-96-8 10 : 330
2,6-Dinitrotoluene 606-20-2 10 - 330
3-Nitroaniline 99-09-2 25 800
Acenaphthene 83-32-9 10 330
2,4-Dinitrophenol 51-28-5 25 800
4-Nitrophenol 100-02-7 25 800
Dibenzofuran 132-64-9 10 330
2,4-Dinitrotoluene 121-14-2 10 330
Diethylphthalate 84-66-2 10 330
4-Chlorophenyl-phenylether 7005-72-3 10 330
Fluorene 86-73-7 10 - 330
4-Nitroaniline 100-01-6 25 800
4,6-Dinitro-2-methylphenol 534-52-1 25 800
N-nitrosodiphenylamine . 86-30-6 10 330
4-Bromophenyl-phenylether 101-55-3 10 330
Hexachlorobenzene 118-74-1 10 330
Pentachlorophenol 87-86-5 25 800
Phenanthrene 85-01-8 10 330
Anthracene 120-12-7 10 330
Carbazole 86-74-8 10 330
Di-n-butyphthalate 84-74-2 10 330
Fluoranthene 206-44-0 10 330
Pyrene 129-00-0 10 330
Butylbenzylphthalate 85-68-7 10 330
3,3’-Dichlorobenzidine 91-94-1 10 330
Benzo(a)anthracene 56-55-3 10 - 330
Chrysene 218-01-9 10 330
Bis(2-ethylehexy)phthalate 117-81-7 10 330
Di-n-octylphthalate 117-84-0 10 330
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- TABLE 4-6
(Continued)

TARGET COMPOUND LIST (TCL) SEMIVOLATILE
COMPOUNDS AND DETECTION LIMITS

Detection Limits @

Semivolatiles - CSA Number Water Low Soil/Sediment®
(ug/1) (ug/kg)
Benzo(b)fluoranthene 205-99-2 10 330
Benzo(k)fluoranthene 207-08-9 10 330
Benzo(a)pyrene 50-32-8 10 330
Indeno(1,2,3-cd)pyrene 193-39-5 10 330
Dibenzo(a,h)anthracene 53-70-3 10 330
Benzo(g,h,i)perylene 191-24-2 10 330

@ Detection limits listed for soil/sediment are based on wet weight. The detection limits
calculated for soil/sediment calculated on dry weight basis will be higher. '

®  Medium soil/sediment detection limits for semivolatile TCL compounds with a low
detection-limit of 330 ug/kg are 10,000 ug/kg; for semivolatiles with a low detection
limit of 800 ug/kg, they are 25,000 ug/kg.

©  Previously known by the name bis(2-chloroisopropyl)ether.

Note:  Specific detection limits are highly matrix dependent. The detection limits listed
herein are provided for guidance and may not always be achievable.
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TABLE 4-7

TARGET COMPOUND LIST (TCL) PESTICIDES, PCBs,

AND DETECTION LIMITS

Detection Limits ®

Pesticides/PCBs CAS Number Water Soil/Sediment®
(ug/L) (ug/kg)

alpha-BHC 319-84-6 0.05 1.7
beta-BHC 319-85-7 0.05 1.7
delta-BHC 319-86-8 0.05 1.7
gamma-BHA (Lindane) 58-89-9 0.05 1.7
Heptachlor 76-44-8 0.05 1.7
Aldrin 309-00-2 0.05 1.7
Heptachlor epoxide 1024-57-3 0.05 1.7
Endosulfan I 959-98-8 0.05 1.7
Dieldrin 60-57-1 0.10 3.3
4,4’-DDE 72-55-9 0.10 3.3
Endrin 72-20-8 0.10 3.3
Endosulfan II 33213-65-9 0.10 33
4,4’-DDD 72-54-8 0.10 3.3
Endosulfan sulfate 1031-07-8 0.10 33
4,4’-DDT 50-29-3 0.10 3.3
Methoxychlor 72-43-5 0.50 17.0
Endrin ketone 53494-70-5 0.10 3.3
Endrin aldehyde 7421-93-4 0.10 3.3
alpha-Chlordane 5103-71-9 0.05 1.7
gamma-Chlordane 5103-74-2 0.05 1.7
Toxaphene 8001-35-2 5.0 170.0
AROCLOR-1016 12674-11-2 1.0 33.0
AROCLOR-1221 11104-28-2 2.0 67.0
AROCLOR-1232 11141-16-5 1.0 33.0
AROCLOR-1242 53469-21-9 1.0 33.0
AROCLOR-1248 12672-29-6 1.0 33.0
AROCLOR-1254 11097-69-1 - 1.0 33.0
AROCLOR-1260 11096-82-5 1.0 33.0

(a)

Detection limits listed for soil/sediment are based on wet weight. The detection limits

calculated for soil/sediment calculated on dry weight basis will be higher.
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TABLE 4-7
(Continued)

TARGET COMPOUND LIST (TCL) PESTICIDES, PCBs,
AND DETECTION LIMITS

®  There is no differentiation between the preparation of low and medium soil Samples in
this method for the analysis of pesticides/aroclors.

Note:  Specific detection limits are highly matrix dependent. - The detection limits listed
herein are provided for guidance and may not always be achievable.
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TABLE 8
SURROGATE SPIKE RECOVERY RANGE
_ Water Soil/Sediment
Fraction Surrogate Compounds % Recovery % Recovery
Volatiles - Toluene-dg 88-110 84-138
Bromofluorobenzene 86-115 59-113
1,2-Dichloroethane-d, 76-114 70-121
Semi-Volatiles Nitrobenzene-d; ' 35-114 23-120
2-Fluorobiphenyl 43-116 ~ 30-115
Terphenyl-d,, 33-141 18-137
Phenol-d; 10-110 24-113
2-Fluorophenol 21-110 25-121
2,4,6-Tribromophenol 10-123 19-122
2-Chlorophenol-d, : 33-110 (20-130)@
1,2-Dichlorobenzene-d, 16-110 (20-130)@
Pesticides Tetrachloro-m-xylene (60-150)®@ (60-150)®
Decachlorobiphenyl (60-150)@ (60-150)@

@ Advisory limits only
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TABLE 4-9

MATRIX SPIKE RECOVERY LIMITS

Fraction Matrix Spike Compound Water® Soil Sediment®
VOA 1,1-Dichloroethene 61-145 59-172
VOA Trichloroethene 71-120 62-137
VOA Chlorobenzene 75-130 60-133
VOA Toluene 76-125 59-139
VOA Benzene 76-127 66-142

BN 1,2,4-Trichlorobenzene 39-98 38-107
BN Acenaphthene 46-118 31-137
BN 2,4-Dinitrotoluene 24-96 28-89
BN Pyrene 26-127 35-142
BN N-Nitroso-di-n-propylamine 41-116 41-126
BN 1,4-Dichlorobenzene 36-97 28-104
Acid Pentachlorophenol 9-103 17-109
Acid Phenol 12-110 26-90
Acid 2-Chlorophenol 27-123 25-102
Acid 4-Chloro-3-Methylphenol 23-97 26-103
Acid 4-Nitrophenol 10-80 11-114

Pesticide gamma-BHC (Lindane) 56-123 46-127

Pesticide Heptachlor 40-131 35-130

Pesticide Aldrin 40-120 34-132

Pesticide Dieldrin 52-126 31-134

Pesticide Endrin 56-121 42-139

Pesticide 4,4’-DDT 38-127 23-134

@ These limits are for advisory purposes only. They are not to be used to determine if a
sample should be reanalyzed. When sufficient multi-laboratory data are available,
standard limits will be calc
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TABLE 4-10

TARGET ANALYTE LIST (TAL) INORGANICS AND
CONTRACT REQUIRED DETECTION LIMITS (CRDL) ®

Detection Limit

Element Water (ug/l) Low Soil/Sediment (ug/g)
Aluminum 200 40
Antimony 60 : 12
Arsenic 10 2.
Barium 200 40
Beryllium 5 1
Cadmium 1.5¢ 1
Calcium 5,000 1,000
Chromium 10 2
Cobalt - 50 10
Copper 12¢ 5
Iron 100 20
Lead 3 1
Magnesium ~5.000 1,000
Manganese 15 3
Mercury 0.05¢ 0.1°
Nickel 40 8
Potassium 5,000 1,000
Selenium 5 1
Silver 1° 2
Sodium 5,000 1,000
Thallium 10 2
Vanadium 50 & 10
Zinc 20 4
Cyanide 10 1

@ Specific detection limits are highly matrix dependent. The detection limits listed here
in are provided for guidance and may not always be achievable. Soil/sediment CRDLs
are based on sample wet weights. Dry weight CRDLs will depend on the moisture
content of the individual samples.

Different aliquot.

NCBC Davisville Phase IIT Work Plan-IR Program Sites 03 and 09



Revision: DRAFT
. A Table 4-10, Page 2
EA Engineering, Science and Technology : ' October 1994

TABLE 4-10

(Continued)

TARGET ANALYTE LIST (TAL) INORGANICS AND
CONTRACT REQUIRED DETECTION LIMITS (CRDL) ©

¢ Obtain CRDL by using Graphite Furnace Atomic Absorption (AA).
d Obtain CRDL by using Inductively Coupled Plasma (ICP).

¢ Obtain CRDL by using Cold Vapor Atomic Absorption (AA).
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TABLE 4-11

LABORATORY COOLED CONTROL ANALYSES

Analysis type Frequency® Control

Organic Analyses

Blank 1 Surrogate compounds

LCS and/or spiked blank - 1 % recovery, analytes of interest

Duplicate - 2 RPD

Matrix spike 1 % recovery of target analyte®

Matrix spike duplicate 1 RPD and % recovery

Inorganic Analyses

Blank 1 No contamination

LCS and/or spiked blank 1 % recovery, analytes of interest

Duplicate 1 RPD

Matrix spike 1 % recovery of target analyte®
@ Frequency is based on a batch of 20 samples or less of a similar matrix or whenever

samples are extracted, whichever is more frequent.

LCS = Laboratory Control Sample

RPD = Relative Percent Difference

NCBC Davisville
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TABLE 4-12

NCBC - DAVISVILLE SUMMARY OF PHASE III RI ANALYSES

SITE 03 - 4/8 4 1/1 4/1 4/1
CED Solvent TCL VOC TCL VOC
Disposal Area
SITE 09 - 5/10 7 171 4/1 4/1
Allen Harbor TCL VOC TCL VOC
Landfill

Note: 1) One water source sample will be collected for both Sites and analyzed for TCL

VOC.
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5.0 DATA EVALUATION AND ASSESSMENT PLAN
5.1 INTRODUCTION

Data evaluation and assessment describes the process of characterizing the site on the basis of
background investigations, site observations, and field investigations. The objectives of data
evaluation and assessment is to define the nature and extent of VOC, identify and evaluate
potential chemical transport mechanisms and the environmental fate of identified
contaminants.

At Site 09, the objectives also includes defining ecological impacts of the landfill on Allen
Harbor, including the discharge of potentially VOC-impacted ground water into Allen
Harbor, and on the wetlands to the north and south of the landfill.

Data management and reporting activities are key to conducting the site characterization
activities.

5.2 REMEDIAL INVESTIGATION REPORT

The preparation of the Remedial Investigation Report involves the evaluation of analytical
data with respect to existing site conditions (e.g., geology, hydrogeology), previous
investigation data and background information. This evaluation provides the basis for the
determination of the nature and extent of contamination at a given site as well as contaminant
fate and transport analyses. The RI Report will present and analyze the Phase I, Phase II,
and Phase III RI data.

Initially a draft RI report will be prepared and submitted for review. Upon response to any
review comments and approval, the final RI report will be prepared and submitted.

A description of the preparation of the Remedial Investigation Report is provided below. An
outline of the report format is presented in Table 5-1.

The individual report sections are described below.

5.2.1 Introduction .

The objectives and scope of the Remedial Investigations will be summarized. Background
information, including a site description, site history and summary of previous environmental
investigations, will be presented.

5.2.2  Site Investigations

The various field investigation methodologies will be described. For each type of field

investigation activity, background information pertinent to the site investigations will be
briefly summarized. An overview of the investigations will be provided, including the
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number of samples collected and the analytical methods used for sample analysis. Field
observations and measurements, such as soil gas readings, visible contamination, observed
odors, etc., will also be provided.

/

5.2.3 Physical Characteristics

Physical characteristics of the study areas, including physiography, meteorology, surface
water hydrology, geology and hydrogeology, will be presented.

5.2.4 Nature and Extent of Contamination

This section presents the results of the site characterization. Initially, contaminant
comparison levels will be defined for use in discussing the relative degree of VOC within a
given medium. The nature of VOC for each medium sampled at a site will be discussed,
based on an evaluation of analytical results. The extent of VOC will be evaluated with
respect to sample locations, sample depths and density of sample points. Bedrock contours
and ground-water contour maps will be prepared, and used in evaluating nature and extent of
VOC.

5.2.5 Contaminant Fate and Transport

This section evaluates identified VOC with respect to their chemical characteristics.

Chemical characteristics can be used to predict the fate of VOC within the environment. The
persistence of a chemical in a given media will be evaluated and, if determined not to be
persistent, potential environmental transport mechanisms and pathways will be identified.
This section may be incorporated into the Risk Assessment discussion.

At site 09, fate-transport modeling of VOC in the ground water beneath Allen Harbor will be
performed.

)

Ground-water

“The modeling procedure for ground water will consist of developing and calibrating
either a two or three layer ground-water flow and transport models. MODFLOW will
be the flow model used for this study if the bedrock unit is not considered an aquifer or
if the fracture frequency within the bedrock aquifer permits the flow system to be
modeled as a porous media. The solute. transport model used for the above aquifer
system will be RAND3D. If the flow system within the bedrock aquifer can not be
adequately simulated as a porous media, the SWIFT/486 model, which can handle both
porous media and nonuniform fracture flow, will be used to simulate flow and transport
within the aquifer system.

After the flow model has been developed, that is constructed using ground-water levels,
hydraulic parameters, fluxes, and boundary conditions, it will be calibrated using both
steady-state and transient procedures. Sensitivity analyses (SA) will be preformed prior
to calibration to ascertain which parameters impact more significantly on.the model.
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These parameters will be evaluated more closely than the parameters that have a
minimal impact on the model.

The solute transport model will be developed and calibrated utilizing both the estimated
loading functions for the selected organic compounds and other constituents and
measured concentrations and delineated plumes for these same chemical parameters.
The solute transport model will be calibrated by comparing the simulated extent of
movement and concentration levels of the selected chemical parameters to their
measured equivalents.

The results of the modeling efforts will be to predict exposure point concentrations in
Allen Harbor, if they do exist, and to predict the potential movement of the selected
constituents within the ground water away from Allen Harbor. A remediation analysis
will also be performed where a variety of possible future scenarios will be evaluated.
This will include but may not necessarily be limited to the following: pump and treat
scenarios; containment scenarios where steel pilings, slurry walls, and RCRA landfill
caps may be designed as a unit or designed separately; and combination of the two
previous scenarios.

Surface Water

The RMA-2 model will be used to simulate the fate and transport of the constituents of
concern in the surface waters of Allen Harbor. RMA-2 is a 2-dimensional, vertically
average, finite element hydrodynamic model suitable for calculating the flow field
associated with tidal flushing in an embayment. ‘The associated water quality modeling
system is contained in the module RMA-4. The model was developed for and is
supported by the US Army Corps of Engineers, Waterways Experiment Station,
Vicksburg, Mississippi (the TABS modeling system).

In order to apply the model a finite element grid will be constructed for Allen Harbor
and the inlet channel from Narragansett Bay. The finite element technique allows
variable cell sizes to be used which results in a more accurate representation of the
basin geometry. The depth data will be taken from the most recent NOAA chart of the
local area (chart number 13223). The model will be driven with a sinusoidal tide curve
at the Narragansett Bay boundary.

The mass loading provided by the ground-water model to the bottom sediment of Allen
Harbor will be partioned between the sediments and pore water. The resulting
dissolved concentrations and ground-water flows to the surface waters of Allen Harbor
will be used as a source loading to the model cells in a manner reflecting the spatial
distribution present in the groundwater model. The available surface water chemistry
data in the vicinity of Allen Harbor will be reviewed to determine an appropriate
background concentration for each constituent of interest in Narragansett Bay.. These
values will be applied at the Narragansett Bay boundary during the flooding portion of
the tidal cycle. Constituent decay will be included in the model for appropriate
parameters when the decay coefficient is adequately known.
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The model will be executed for a sufficient number of tidal cycles for a steady state
solution to be achieved. The resulting model output will provide the spatial distribution
of surface water concentrations within Allen Harbor as a function of time during the
tidal cycle. The results are summarized and presented in a useable format. For
evaluations with respect to chronic criteria tidal average concentrations would be
appropriate. However, for acute criteria, a presentation of the variability over a tidal
cycle may be necessary.

5.2.6 Summary and Conclusions

The RI Report summary and conclusions will provide a summary of the nature and extent of
VOC, VOC fate and transport mechanisms and potential risks to human health and the
environment posed by the sites. Conclusions will consist of a discussion of data limitations
and their impact on the site characterization, recommendations for additional site
investigations, if any, and recommended remedial action objectives, which will lead into the
Feasibility Study process.

5.3 ECOLOGICAL RISK ASSESSMENT REPORT

A proposed outline of the marine Ecological Risk Assessment Report is shown in Table 5-2.
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TABLE 5-1

PROPOSED REPORT FORMAT FOR RI AT NCBC-DAVISVILLE

Executive Summary

1. Introduction
1.1 Objective and Scope
1.2 Site Background
1.2.1 Site Description
1.2.2 Site History
1.2.3 Previous Investigations
1.3 Report Organization

2. Site Investigations
2.1 Subsurface Soil Investigations
2.2 Ground-Water Investigations
2.3 Ecological Investigations

Physical Characteristics of each Study Area
(Includes results of field activities to determine physical characteristics. These may
include some, but not necessarily all, of the following):

(U8}

3.1 Physiography

3.2 Meteorology

3.3 Surface Water Hydrology
3.4 Geology

3.5 Soils

3.6 Hydrogeology

3.7 Demography and Land Use
3.8 Ecology
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TABLE 5-1 (Continued)

PROPOSED REPORT FORMAT FOR RI AT NCBC-DAVISVILLE

Nature and Extent of Contamination at Each Site
4.1 Subsurface Soils
4.2 Ground-Water

Contaminant Fate and Transport at Each Site
5.1 Potential Routes of Migration

5.2 Contaminant Persistence

5.3 Contaminant Migration

Summary and Conclusions
6.1 Summary
6.1.1 Nature and Extent of Contamination
6.1.2 Fate and Transport
6.1.3 Risk Assessment
6.2 Conclusions
6.2.1 Data Limitations and Recommendations for Future Work
6.2.2 Recommended Remedial Action Objectives

Appendices

A.

B.
C.

Technical memoranda on Field Activities (e.g., boring logs, geotechnical test results,
level measurements, tidal influence data, etc.)

Analytical Data and QA/QC Evaluation Results

Risk Assessment Methods
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TABLE 5-2

PROPOSED FORMAT FOR ECO RISK ASSESSMENT REPORT

Executive Summary
L. Introduction

2. Problem Formulation

2.1 Review of existing data (i.e., studies at the site)

2.2 Ecological Site Characterization

2.3 Qualitative evaluation of contaminant release, migration, and fate (iﬁcluding
bioaccumulation) v

2.4  Identification of contaminants of concern

2.5  Identification of exposure pathways

2.6  Identification of receptors (including endangered species)

2.7  Known ecological effects of the contaminants

2.8 Selection of endpoints for further study

2.9  Conceptual model

3. Exposure Assessment
3.1 Quantification of release, migration, and fate
3.1.1 Direct measurements
3.1.2 Fate and transport models (noted data gap)
3.1:3 Characterization of receptors (based on selected endpoints)

3.1.3.1 Feeding. habits
3.1.3.2 Life histories
3.1.33 Other attributes affecting exposure

3.1.4 Exposure point concentrations (for selected receptors based on
evaluation of release, migration, and fate) including bioaccumulation

4. Effects Assessment
4.1 Dose response information for selected receptors/endpoints
4.1  Literature
4.2  Field Studies (i.e., changes in population structure)
4.3  Toxicity testing
5. Risk Characterization
5.1 Point estimates
5.2  Distributional analysis
5.3  Summary of risks and uncertainties
5.4  Interpretation of ecological significance
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SITE SAFETY, HEALTH, AND EMERGENCY RESPONSE PLAN

1. SITE INFORMATION
SITE: Naval Construction Battalion Center, Davisville
LOCATION: Installation Restoration Program Site 03, Solvent Disposal Area and Site 09,
Allen Harbor Landfill, North Kingstown, Rhode Island
SCHEDULED FIELD ACTIVITIES DATES: December 1994 - January 1995
2. PERSONNEL

2.1 KEY PERSONNEL

CTO Manager: Nicholas Lanney (617) 784-1767
Program Safety and Health Officer: Kris Hoiem, CIH (410) 771-4950
Site Manager: George Lukert (617) 784-1767
Site Safety and Health Officer: Susan Braun (617) 784-1767
Field Personnel: K. Caldwell, J. Friesen
Subcontractors: To Be Assigned

2.2 RESPONSIBILITIES

The responsibilities for safety and health-related issues for Program operations are
as follows.

2.2.1 Contract Task Order Manager
The responsibilities of the Contract Task Order (CTO) Manager include:

* Assuring compliance with the Program Safety and Health Management
Plan and this Safety, Health, and Emergency Response Plan (SHERP).

¢ Coordinating with the designated Navy Technical Representative.
¢ Preparing the SHERP.

¢ Providing overall supervisory control for safety and health protocols in
effect for the project.

* Assigning the Site Manager and Site Safety and Health Officer (SSHO)
and assuring that the assigned onsite staff will enforce provisions of the
approved SHERP.

NCBC - Davisville Site Safety, Health, and Emergency Response Plan
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* Submitting a letter to the Contracting Officer Technical Representative

prior to initiating field work certifying that employees, including
subcontractors and consultants, who will work onsite and who may be
exposed to hazardous wastes, have completed training, and are currently
participating in a medical surveillance program in accordance with OSHA
1910.120, the NIOSH/OSHA/USCG/EPA Occupational Safety and
Health Guidance Manual for Hazardous Waste Activities and the NEESA
Safety and Health Guidelines for Navy Assessment and Control of
Installation Pollutants Confirmation Studies.

Assuring adequate resources are available for safety and health.

Preparing and submitting project reports.

2.2.2 Site Safety and Health Officer

The SSHO will be onsite throughout the project and will be responsible for daily compliance
with site safety and health requirements. The duties of the SSHO include:

Conducting daily inspections of the site.

Stopping work, and directing evacuation of the work site when imminent
safety or health risks exist or as outlined in this SHERP.

Implementing usage of forms provided in appendixes.

Implementing the SHERP.

Conducting regularly scheduled safety and health meetings—typically an
agenda item during work progress meetings conducted by the Site
Manager. Meetings are conducted daily during intrusive investigations or
construction activities, but may be less frequent during non-intrusive
investigations.

Providing an initial safety and health briefing to site workers and visitors.
Reviewing training and medical records prior to site work.

Evaluating reported hazardous conditions and recommending corrective
action. '

Conducting necessary monitoring.

Establishing and ensuring compliance with site control areas and
procedures.
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* Supervising decontamination to ensure decontamination of personnel,
tools, and equipment.

* Supervising the distribution, use, maintenance, and disposal of personal
protective clothing and equipment.

* Investigating and preparing incident reports as necessary.
2.2.3 Site Manager
The Site Manager (or the Senior Site Supervisor in the absence of the Site Manager) during
an emergency will be responsible for initiating and coordinating responses. The Site
Manager will:
e Work with the SSHO to identify and evaluate hazards.
* Be responsible for initiating the evacuation of the work site when needed,
or as directed by the SSHO, communicating with offsite emergency
responders, and coordinating activities of onsite and offsite emergency

responders.

* Determine if the abatéement of hazardous conditions is sufficient prior to
allowing resumption of work operations after an emergency.

2.2.4 Field Personnel and Subcontractors
Employees (including subcontractor and consultant employees) will be responsible for:

* Following this SHERP and applicable safety and health rules, regulations,
and procedures.

* Using required controls and safety devices, including personal protective
equipment.

* Notifying his/her supervisor of suspected safety or health hazards.

® Complying with training and medical requirements.
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2.3 VISITORS

Visitors will be required to read and verify their understanding and willingness to comply
with this SHERP (Appendix A). Visitors will remain in an observation area and will not be
allowed in the Exclusion Zone unless they have complied with the appropriate Occupational
Safety and Health Act (OSHA) training and medical requirements and have the permission of
the CTO Manager or the SSHO.

3. PURPOSE AND WORK SCOPE
® To conduct sampling at the Naval Construction Battalion Center (NCBC),
IR Program Site 03 and 09, Davisville, Rhode Island, of structures and

land areas suspected of being contaminated.

¢ Sampling will include subsurface soil sampling and ground-water
sampling.

¢ To confirm the presence of contamination and to characterize
contamination where it is found on site.

NCBC - Davisville Site Safety, Health, and Emergency Response Plan
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4. SITE DESCRIPTION
4.1 GENERAL DESCRIPTION

Naval Construction Battalion Center (NCBC)-Davisville is located in the northeast section of
the Town of North Kingstown, Rhode Island, along Narragansett Bay, 18 mi south of
Providence. The site consists of three areas: the Main Center, the West Davisville storage
area, and Camp Fogarty (a training facility 4 mi west of NCBC-Davisville). All field
activities will take place within zone 3 of the Main Center (Figure 1). Adjacent to NCBC-
Davisville’s southern boundary is the decommissioned Naval Air Station Quonset Point.

Land at Davisville was originally designated the Advanced Base Depot in 1942, in support of
Naval Air Station Quonset Point. Later that year, the Naval Construction Training Center
was established to train construction battalions during World War II. The NCBC was
inactive after World War II until 1951, when it became the Headquarters Construction
Battalion Center. The Construction Battalion Center loaded ships and trained men for both
the Korean and Vietnam conflicts. After 1974, operations at Davisville were greatly
reduced. In 1989, the closure of Davisville was announced and NCBC-Davisville was
directed to close as part of the Defense Authorization Amendments Base Closure and
Realignment Act (BRAC II) of 1991.

4.2 AREAS TO BE INVESTIGATED

Areas to be investigated under this contract task order are Installation Restoration (IR)
Program Sites 03 and 09. General site descriptions of Sites 03 and 09 are located below in
section 4.2.1 and 4.2.2 respectively.

4.2.1 SITE 03, CED SOLVENT DISPOSAL AREA,GENERAL DESCRIPTION

Site 03 is located immediately west of site 02, see Figure 2, in the northwestern portion of
NCBC Davisville. It consists of a vacant, flat and previously paved area, bounded by Sayers
Street to the east, Parade Street to the north and Battalion Boulevard to the south. The
surface of the site is characterized by areas of deteriorated asphalt interspersed with grass.
The size of the area is approximately 500 by 1000 feet.

From 1955 to the late 1970’s, paint thinners and unidentified solvents were reportedly
disposed of on the ground west of Sayers Street and Building 224. While the precise limits
of the disposal area are not known, disposal is thought to have occurred in a 1000 by 200
foot area bordering Sayers Street. It is estimated that approximately 3000 gallons of solvents
were disposed off on-site. A portion of the site was also use for heavy equipment storage.

In general, overburden deposits at the site consist of native medium sand with variable silt
and coarse sand content, with silt and gravel layers. The overburden thickness ranged from
39.3 to 61.5 feet. Competent bedrock was encountered at elevations ranging from 25.5 feet
below the mean sea level to 7.2 feet below mean sea level. The bedrock appears to slope
downward from the west to east in the western portion of the site and to the north-northwest
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in the eastern portion of the site. Shallow groundwater flows from the east-northeast while
deep groundwater flows generally to the east.

Previous site investigations include and Initial Assessment Study (IAS) by Fred C. Hart
Associates, completed in 1984; a Confirmation Study-Verification step, by TRC
Environmental Consultants, completed in 1987; Confirmation Study-Characterization Step,
completed by TRC in 1988; and a Remedial Investigation completed by TRC in 1991.

A Phase II Investigation, completed by TRC in 1992, was done to further delineate
“horizontal and vertical extent of contamination associated with the solvent disposal area.

In general, surface and subsurface soil and groundwater seem to be minimally impacted by
the reported solvent disposal activities. Low levels of pesticides and PCB’s were detected in
surface soil samples and inorganic were detected in both surface and subsurface soil samples
at concentrations exceeding NCBC background ranges. See Table 1A for all soil and
ground-water contaminant levels, Table 1B for contaminants which may pose a more
significant risk. With the exception of chromium, which exceeds the NCBC background
ranges, catch basin sediments were minimally impacted. The presence of low level PCB
indicates that the surface soil may be migrating off-site by way of water runoff. Chlorinated
solvents were found in the ground-water portion of the overburden aquifer and wells up
gradient indicate that the contamination source may be upgradient from site 03.

4.2.2 SITE 09, ALLEN HARBOR LANDFILL, GENERAL DESCRIPTION

Site 09 covers an area of approximately 13.5 acres in the western side of Allen Harbor, see
Figure 3. The landfill is bounded to the east and south by Allen Harbor, and to the west by
Sanford Road. A marsh in located to the west of the landfill, on the opposite side of Sanford
Road, at the edge of the Navy property. Access to the landfill is controlled by a fence and
locked gate at the Sanford Road entrance. The landfill is currently overgrown with a mixture
of shrubs, small trees, and grasses. The only extensive areas of stressed vegetation appear to
be the locations of the former pavement or access roads. Substantial amounts of building
debris and rusted metallic objects are visible at various locations across the site. The landfill
rises approximately 15-20 feet above the high tide mark along the southeastern perimeter.
Throughout the site a variety of construction debris exist, exposed in some areas, including
rusty pieces of metal and concrete. Cover materials at the landfill consist of poorly sorted
sand and gravel with silt and clay particles. The cover is nonuniform over the landfill
varying in depth from one to three feet in thickness.

From 1946 to 1972 Allen’s Harbor Landfill was used for waste generated at NCBC
Davisville and NAS Quonset Point. A large variety of waste, including large quantities of
preservatives, paint thinners, degreasers, PCBs , asbestos, ash, sewerage sludge, 55-gallon
drums, and used mineral grit, and contaminated fuel oil were all laid to rest at Allens Harbor
Landfill.

Previous site investigations include and Initial Assessment Study (IAS) by Fred C. Hart
Associates, completed in 1984; a 'Confirmation Study-Verification Step, by TRC
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Environmental Consultants, completed in 1987; and a Remedial Investigation completed by
TRC in 1991.

The Phase II Remedial Investigation was to further delineate the extent of the vertical and
horizontal contamination through a series of test and sampling rounds including:

o seismic refractions survey

. electromagnetic conductivity survey

. magnetometry survey

. soil and ground-water samples

. installation of wells and peizometer clusters
o conductivity test

The Phase II RI demonstrated the need for a limited supplemental investigation at the site.
Three soil samples and ground-water samples were taken to determine the salinity across the
site and to determine the potential for contaminants to leach from the subsurface soil. See
Table 1A for all soil and water contaminants levels, Table 1B for contaminants which may
pose a more significant risk.

In general the site consists of unconsolidated deposits in three distinct units, refuse/silt, sand/
silt and silt. The refuse/silt lies from 4 to 29 feet in depth near wells MW-08D and -09D
while as much as 13 feet of fill was identified below the water table at well MW-06D.

The sandy silt layer underiing the refuse/silt lense is approximately 1 to 20 feet in thickness
interbedded with sandy silt and organic silts and peat. Below the sandy silt layer lies a layer
a very soft to very stff grey silt layer, this layer lies immediately over the bedrock layer and
1s between 27 and 54 feet in thickness. Bedrock exist at depths ranging from 25 to 81 feet
below the ground surface. Bedrock consist of a massive and competent to brittle meta-
sandstone gneiss, with shattered schist and shale zones.

5. HAZARD ANALYSIS
5.1 HAZARD COMMUNICATION

The SSHO will conduct regularly scheduled (Section 2.2) safety meetings with all site
workers to discuss the planned activities, since these activities and workers may change over
the duration of the project.

The SSHO will maintain a current file of complete material safety data sheets (MSDS)
(Appendix C) for each hazardous substance stored or used at the work site. Subcontractors
must inform the SSHO about hazardous substances that they bring onsite and provide an
MSDS. Chemicals brought onsite must be properly labeled in accordance with OSHA’s
Hazard Communication requirements (29 CFR 1910.1200) and EA’s Hazardous Materials
Control Program. The file must be easily accessible to employees. Subcontractors and
visitors to the work place will be informed of the existence and location of this file.
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Workers and visitors will be instructed in how to read and understand the information shown
on the MSDS.

Chemicals which may be supplied by EA are: methanol, alconox and non-phosphate
detergent (decontamination), and isobutylene (calibration gas). MSDS for these substances
can be found in Appendix C of this SHERP.

5.2 CHEMICAL HAZARDS

A list of potential hazardous substances known or suspected to be present at this site are
listed in Table 1. The compounds listed in Table 1 were identified through record searches,
site visits, and interviews. Please note: if additional file information becomes available
which indicates that other chemicals may be encountered during the field activities, Table 1
and this SHERP may need to be revised.

Potential hazardous substances are outlined in Appendix B. The worker exposure limits
including Permissible Exposure Limits/Threshold Limit Values (PEL’s/TLV’s) and the
Immediately Dangerous to Life or Health (IDLH) values for these hazardous substances are
also included. The expected exposure (e.g. inhalation, dermal contact, and ingestion) to
these hazardous substances per field activity is summarized below:

* Soil Sampling - Soil sampling will take place outside. Chemical hazards
may involve the exposure to VOCs, PCBs and priority pollutant metals.
Possible routes of exposure include inhalation, ingestion and skin
absorption.

* Ground-water Sampling - Ground-water sampling will take place outside
of buildings and may involve the exposure through inhalation, ingestion,
and skin absorption to VOCs, PCBs, TPHs, and priority pollutant metals.

During all phases of the work, strict adherence to the monitoring procedure in Table 2 will
help protect against inhalation of organic vapors. The proper personal protective equipment
will protect against other types of exposure to the chemical hazards.

5.3 PHYSICAL AND BIOLOGICAL HAZARDS

Physical Hazard Information Sheets, provided in Appendix D, give potential hazards and
protective measures. If additional hazards are encountered on the site, they will be added to
this SHERP. The following hazard sheets are contained in Appendix D:

Underground utilities

Electrical hazards

Heavy equipment hazards
Vehicle and pedestrian traffic
Fire/explosion hazards

Materials handling/moving/lifting

Drilling

Biological hazards
General physical hazards
Noise hazards

Heat stress

Cold stress
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6. EMPLOYEE TRAINING ASSIGNMENTS

Dates of employee training are documented in Table 3. Any person who does not meet these
training requirements is prohibited from engaging in site operations. Once the SHERP has
been signed by the CTO Manager, no other personnel may be added to the project field work
without prior written approval by the CTO Manager or SSHO, who must review the
proposed employee’s training and medical status. The following training must be completed
prior to the start of work operations:

6.1 ALL SITE WORKERS

® Prior to project start-up, 40 hours of initial offsite Hazardous Waste
Operations training and 3 days of onsite training under the direct
supervision of a more experienced site worker.

* Eight-Hour annual Hazardous Waste Operations refresher training (if
> 12 months have passed since 40-hour initial training or previous
8-hour refresher).

6.2 SITE MANAGER AND SSHO

* Above requirements for site workers, plus one-time 8-Hour
Supervisor’s Hazardous Waste Operations Training.

6.3 FIRST AID/CPR

At least two on-site workers must be currently certified in both first aid and CPR by the
American Red Cross or equivalent organization. First aid training must be updated every
3 years; CPR training must be updated annually.

6.4 PRE-ENTRY BRIEFING

All site workers will read the SHERP and indicate their understanding of the requirements by
signing Appendix A, Site Safety and Health Review Record. The SSHO must check the
training status of all onsite personnel and then brief workers on the potential hazards at the
site and protective measures to be implemented, both prior to entry and daily during the
work. An evacuation location to be used in the event of an emergency must be designated
and known to all personnel. This location should be an upwind point from site activities, in
an area not expected to be affected by emergency situations onsite. Authorized visitors are
not permitted to enter areas where they may be exposed to hazardous substances if they do
not meet the training requirements summarized above in Section 6.1
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6.5 SUBCONTRACTOR TRAINING

Prior to the start of work operations, the CTO Manager will obtain a written list of
subcontractor personnel to be present onsite, and written certification from the subcontractor
management that these workers meet the training requirements summarized above in Section
6.1.

Non-hazardous waste site workers will be trained to meet applicable OSHA requirements
specific to their work. Training records and certification letters will be managed and
maintained per the Program Management Plan.

7. MEDICAL SURVEILLANCE

Hazardous waste site workers must have satisfactorily completed a comprehensive medical
examination by a licensed physician within 12 months prior to the start of site operations.
Non-hazardous waste site workers will be medically examined to meet OSHA requirements
specific to their job. The date of medical examination of each site worker will be recorded
on Table 3. Subcontractors will provide this information in writing to the CTO Manager for
their workers onsite prior to startup of field activities. Medical surveillance protocols and
examination results will be reviewed by a licensed physician who is certified in Occupational
Medicine by the American Board of Preventative Medicine. Records will be managed and
maintained per the Program Management Manual.

8. PERSONAL PROTECTIVE EQUIPMENT

Based on evaluation of the potential safety and health hazards (Section 5), the required initial
levels of personal protective equipment (PPE) are presented in Table 4 for each work task.
Upgrade and downgrade PPE levels are listed below:

¢ Upgrade PPE Level C—Components: steel toe/steel shank neoprene
safety boots, polycoated tyvek coveralls, latex inner gloves, nitrile or
neoprene outer gloves, hard hat, and full face air purifying respirator
with organic vapor/HEPA cartridges.

* Downgrade PPE Level—None.

Only the SSHO can authorize an upgrade or downgrade in the PPE level worn onsite, using
only those criteria presented in Section 9. All changes in PPE levels must be documented on
Appendix E, along with the rationale for the PPE changes. When respirators are required,
site workers must have been successfully fit-tested within 6 months prior to the start of work
operations. Fit-test dates for all site workers are summarized in Table 3.

Subcontractors are required to supply their workers with the appropriate PPE.

NCBC - Davisville Site Safety, Health, and Emergency Response Plan
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The SSHO will review appropriate procedures for donning and doffing PPE prior to the start
of work tasks. All PPE must be inspected by site workers prior to use and regularly during
use. If any site worker experiences a failure or alteration of PPE that affects the level of
protection offered, that person will immediately leave. Re-entry will not be permitted until
the equipment has been repaired or replaced.

Hearing protection will be made available and must be worn whenever noise levels exceed
85 dBA (noise level at which a normal conversation cannot be understood at a 3-ft distance).
When the SSHO determines that a potential excessive noise exposure exists, a sound level
meter or audio dosimetry will be used for measurements. The hearing protectors will have a
noise reduction rating sufficient to reduce the sound level to below 85 dBA.

9. ENVIRONMENTAL MONITORING
9.1 ENVIRONMENTAL MONITORING AND ACTION LEVELS

Task-specific environmental monitoring requirements are summarized in Table 2, including
the type of monitoring to be performed, the frequency and location of monitoring, action
levels, and required responses if action levels are detected. Only personnel trained in proper
use and calibration may operate the monitoring instruments.

Where it has been determined that there may be personnel exposure to airborne (particulate)
concentrations of hazardous substances, appropriate direct-reading air monitoring and
integrated air sampling will be done in accordance with applicable regulations. Visible dust
in the breathing zone will require dust suppression or monitoring. If visible dust continues in
the breathing zone after suppression is implemented, an upgrade to Level C is required.

Initial and detectable measurements will be logged on the Environmental Monitoring Record,
Appendix F. Each exceedence of an action level will also be documented on Attachment F,

- along with the corrective action taken. If no detectable levels are measured, this will be
documented on Attachment F at least once every 30 minutes.

9.2 CALIBRATION OF MONITORING INSTRUMENTS
One calibration procedure sheet is shown in Appendix G for each instrument listed in _
Table 2. The calibration of each instrument must be performed at the beginning of each day
of use and at least once during the day. The calibration of each instrument must be checked
according to the manufacturer’s recommendations.

10. SITE CONTROL
10.1 WORK ZONES

Work zones have been established as follows:
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Exclusion — The Exclusion Zone will be delineated by the SSHO with
stakes and hazard tape. All persons entering the Exclusion Zone will
wear the appropriate level of PPE for the degree and types of hazards
present at the site.

Contamination Reduction — Delineated by the SSHO. All
decontamination procedures must take place in the Contamination
Reduction Zone. There shall be only one access point between the
Exclusion Zone and Contamination Reduction Zone.

Support Zone — Uncontaminated area to include the EA vehicle.

Only authorized personnel will be permitted in the Exclusion and Contamination Reduction
zones. Entering these zones will require donning the required PPE prior to entry. Personnel
who enter any of the work zones must sign the Site Entry and Exit Log, Appendix H.

10.2 SAFE WORK PRACTICES

Safe work practices to be followed by site workers include:

Eating, drinking, chewing gum or tobacco, and smoking are prohibited
in the Exclusion and Contamination Reduction zones.

Hands and face must be thoroughly washed upon leaving the work area.
Prescription drugs must not be taken by personnel unless specifically
approved by a licensed occupational physician who is familiar with the

issues of worker exposure to hazardous materials.

When respirators are required, facial hair that interferes with the
face-to-facepiece fit of the respirator will not be permitted.

Contact lenses will not be permitted to be worn in the Exclusion or
Contamination Reduction Zones.

Personnel onsite must use the buddy system; visual contact must be
maintained between team members at all times.

Work is allowed during daylight hours only.
If dust is being visually generated in the Exclusion Zone, the SSHO

will advise on procedures for misting or wetting the soil to prevent
possible exposure from inhalation of soil contaminants.
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* Possessing, using, purchasing, distributing, selling, or having controlled
substances in your system during the work day, including meal or break
periods onsite, is strictly prohibited.

* The use of possession of alcoholic beverages onsite is prohibited.
Similarly, reporting to work or performing one’s job assignments with
excessive levels of alcohol in your system will not be permitted.

11. DECONTAMINATION PROCEDURES
11.1 PERSONNEL DECONTAMINATION

Remove and discard boot covers, if worn. Wash boots with detergent and water; rinse.
Wash outer gloves with detergent and water, rinse, and remove. Remove disposable
coveralls, then respirator, if worn. Remove and discard inner gloves, if worn. Wash hands,
face, and other exposed skin with soap and water. Shower and shampoo as soon as possible
at the end of the work day, before dining or social activities. Place nondisposable coveralls
in plastic bags prior to leaving the site and prior to entering any EA vehicle. Launder
nondisposable clothing worn in the Exclusion Zone prior to reuse, separately from other
laundry items.

11.2 EQUIPMENT DECONTAMINATION

Instruments used onsite will be wet-wiped with clean water prior to leaving the site.
Wet-wipe respirator exteriors whenever exiting work areas. Clean respirators with a
manufacturer-recommended sanitizer, then hang to drip dry, and place in plastic bags for
protection against dust. Change respirator cartridges at least daily, when breakthrough
‘occurs, or when breathing resistance becomes high, whichever occurs first. Used cartridges
shall be damaged to prevent accidental reuse.

Drilling and sampling equipment must be decontaminated in accordance with EPA or state
requirements. Discoloration, stains, corrosive effects, and substances adhering to objects
may indicate that contaminants have not been removed. Consideration will be given to using
wipe tests when conditions warrant.

11.3 VEHICULAR DECONTAMINATION

Vehicles that enter the Exclusion Zone must be decontaminated in the Contaminant Reduction
Zone. At a minimum, a thorough detergent and water wash is required. No visible soil will
- remain on the exterior (including wheels) and the interior will be wet-wiped to remove
visible dust and soil.

11.4 WASTE DISPOSAL PROCEDURES

NCBC - Davisville Site Safety, Health, and Emergency Response Plan
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Waste solids generated during work activities (including disposable gloves, respirator
cartridges) will be bagged, labeled, and properly disposed. Drill cuttings from boring
procedures will be placed in 55-gal drums suitable for hazardous materials. Liquids from
decontamination procedures will be collected in a water collection system and stored on the
site until analyses and evaluation determines disposal method.

12. EMERGENCY RESPONSE PLAN
12.1 EMERGENCY RECOGNITION

Prior to work start-up, all personnel must be familiar with this Emergency Response Plan.
The CTO Manager, Site Manager, or SSHO must make this SHERP available for review and
copying by all field personnel. Field personnel will sign the Safety and Health Review
Record (Appendix A). Rehearsals of emergency procedures should be performed regularly
as part of the ongoing site safety program, and the location of evacuation areas and exit
routes should be reviewed. The location of the nearest operating telephone for emergency
use should be determined.

Field personnel must immediately stop work, tend to injured personnel, evacuate the
Exclusion Zone, and report to the Site Manager any of the following potential emergency
situations:

* Medical emergency

¢ Heavy equipment accident

¢ Discovery of unanticipated hazards (e.g., drums, heavily contaminated
materials, etc.)

® Any chemical release or spill

¢ Overexposure of personnel to onsite contaminants

¢ Cold related injury or hypothermia

® Heat related illness.
Onsite emergencies will be handled by offsite emergency support personnel upon their
arrival. Initial response and first aid treatment, however, will be available through onsite
CPR and first aid certified personnel.
In case of a hazardous materials emergency, the Site Manager or Senior Site Supervisor

onsite will take control and direct the emergency response until the arrival of the emergency
responders. The Site Manager, Program Safety and Health Officer, or SSHO will work with
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the emergency responders to identify and evaluate hazards. Emergency responses and
communications will be coordinated and controlled through the Onsite Incident Commander,
designated by the emergency responders.

12.2 PROCEDURES FOR HANDLING EMERGENCY INCIDENTS

In the event of an emergency, the information available at that time must be properly
evaluated and the appropriate steps taken to implement the Emergency Response Plan. The
Site Manager (or SSHO if the Site Manager is part of the emergency) shall assume command
of the situation. He/she must call the appropriate emergency services, evacuate personnel to
the predesignated evacuation location as needed, and take other steps necessary to gain
control over the emergency. Emergency telephone numbers, directions to the nearest
hospital, and the location of the nearest telephone and other site communication equipment
are presented in Appendix I.

Give the following information when reporting an emergency:

Name and location of person reporting

Location of accident/incident

Name and affiliation of injured party

Description of injuries, fire, spill, or explosion

Status of medical aid and/or other emergency control efforts

Details of any chemicals involved

Summary of accident, including suspected cause and time it occurred
Temporary control measures taken to minimize further risk.

PN B LD

This information is not to be released under any circumstances to parties other than those
listed in this section and emergency response team members. Once emergency response
agencies have been notified, the CTO Manager, Program Safety and Health Manager, and
NAVFAC Technical Manager must be notified immediately.

12.3 MEDICAL EMERGENCIES

Personnel should always be alert for signs and symptoms of illnesses related to chemical,
physical, and disease factors onsite. Severe injuries resulting from accidents must be
recognized as emergencies and treated as such. At least two employees currently trained in
first aid/CPR must be present onsite at all times.

In a medical emergency, the Site Manager (or the SSHO if the Site Manager is not available)
must sound the emergency alarm, upon which all work must stop and personnel must move
to the decontamination area:

® If the emergency situation cannot be conveyed by word of mouth, an
air horn, or other alarm device will be sounded.
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One continuous blast of the air horn will be used as the emergency
signal.

Personnel currently trained in first aid and CPR will evaluate the nature
of the injury, decontaminate the victim if the victim can be moved
safely, and initiate first aid assistance immediately.

First aid will be administered only to limit further injury and stabilize
the victim.

The local Emergency Medical Services must be notified immediately if
needed.

Victims that are heavily contaminated with toxic or dangerous materials
should be decontaminated before being transported from the site.

No persons will re-enter the Exclusion Zone until the cause of the
injury or symptoms has been determined and controlled.

A fellow EA worker must accompany injured workers to the hospital to
inform the admitting clerk that the injury is work related to assist in
completing the insurance forms. A road map to the hospital located
nearest to this site is located in Appendix I.

Personnel will not transport victims to emergency medical facilities unless:

The site is so remote that timely response of medical professionals is
not possible.

The injury does not pose immediate threat to life and transport to the
emergency medical facility can be accomplished without the risk of
further injury.

The Site Manager must complete an Accident Investigation Report (Appendix J) and submit it
to the CTO Manager and Program Manager. The Program Manager will submit the report
to the NAVFAC Technical Manager within 24 hours of the following types of incidents:

Job-related injuries and illnesses.

Accidents resulting in significant property damage.

Accidents involving vehicles and/or vessels.

Accidents in which there may have been no injury or property damage,

but which have a high probability of recurring with at least a moderate
risk to personnel or property.
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® An accident which results in a fatality or the hospitalization of
3 or more employees must be reported within 8 hours to the
U.S. Department of Labor via the EA Human Resources representative.
Subcontractors are responsible for notification involving their
employees.

First aid/emergency equipment is available at the following locations:

First Aid Kit: Contamination Reduction Zone
Eye Wash: Contamination Reduction Zone
Fire Extinguisher EA vehicle

Emergency Alarm: Air horn (if required) in

Contamination Reduction Zone.

The eye wash kit must be portable and capable of supplying at least a 15-minute supply of
potable water to the eyes.

12.4 FIRE/EXPLOSION EMERGENCIES

Fire and explosion must be immediately recognized as an emergency. The Site Manager (or
SSHO if the Site Manager is not available) must order evacuation and sound the emergency
signal. Personnel must decontaminate and be evacuated to the predesignated evacuation
location. If the emergency situation cannot be conveyed by word of mouth, an air horn will
be sounded. One continuous blast of the air horn will be used as the emergency signal. The
local emergency services must be notified. Only persons properly trained in fire
suppression, spill control, and other emergency response procedures should attempt to deal
with these situations. Other than small fires or spills, local emergency response services
must be notified to handle the emergency. The Site Manager should take measures to reduce
injury and illness, primarily by evacuating personnel as quickly as possible. He/she must
then notify the CTO Manager. Cleanup after such events may require specialized services.
The CTO Manager will determine proper cleanup actions. Site personnel will not resume
work during or after a fire/explosion incident until the Site Manager has directed the incident
is over and work may resume. During the incident, site personnel will remain outside the
incident area and obey the instructions of the Site Manager.

12.5 EMERGENCY TELEPHONE NUMBERS

The directions to the nearest telephone and site-specific telephone numbers are listed in
Table 5 and again in Appendix I.

13. CONFINED SPACE ENTRY PROCEDURES

No confined space entry is permitted or anticipated under this CTO.
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14. SPILL CONTAINMENT PROCEDURES

Small incidental spills, i.e., those that cause no injury to personnel or the public, should be
cleaned up quickly. For large spills, i.e., those that contaminate personnel or the
environment, attend to first aid measures first, stop the source of the spill if possible, then
notify the Program Manager and the Navy. The Site Manager (or the SSHO in his/her
absence) will notify the CTO Manager as soon as possible. Spills of hazardous materials or
wastes that are listed by EPA as having a reportable quantity value must be reported to
appropriate federal, state, and local agencies if a reportable quantity or greater is released.
It is the Navy’s responsibility to contact other appropriate federal, state, and local agencies.

Emergency telephone numbers are provided in Table 5 and in Appendix I.

NCBC - Davisville Site Safety, Health, and Emergency Response Plan



TABLE | LIST OF POTENTIAL ONSITE HAZARDOUS SUBSTANCES

PCBs

Pesucides
Herbicides

Diesel and Fuel Oil
Waste Oil

Gasoline

Ethyvlene Glycol
Freon

Lead Acid Bartteries
Kerosene

Paint and Thinner/Solvents
Lead Paint

Cresols

Benzene
1.2-Dichlorobenzene
Ethvibenzene

PAH

Naphthalene
NXylene

Lead

Arsenic

Chromium
Magnesium
Manganese
Cadmium
Berrvlium

Tetrachloroethene
|.2-Dichloroethane
Chlorobenzene
Trichloroethene
1.1.2.2-Tetrachloroethane
1.1.2-Trichloroethane
[.1.1-Trichloroethane
Bis(2-ethyihexvl)phthalate
Methylene Chloride
Acetone

Chlorotorm

Z-Butanone

Toluene
4-Chloro-3-methylphenol
Phenol

Phthalate
Diethylphthalate
Pentachlorophenol
Phthalate
Diethyiphthalate
Pentachlorophenol
Phthalate Esters



Table 1A

Previously Detected Levels of Hazardous Substances

Reported Maximum

Analyte Concentrations - ppb
Site 03 - Soil
4,4-DDE 5.7
4,4-DDT 67
Acetone 65
Aroclor 1254 170
Aroclor 1260 80
Benzene 164000
Benzo(b)flouroethene 190
Bis(2-ethylhexyl)-phthalate 3300
Chloroform 2
Chromium 21800
Gamma-chlorodane 5.2
Lead 628000
Methylene chloride 9
OVA 3500
PAH 450
Petroleum Based Hydrocarbons 3110000
Pyrene 260
Tetrachloroethylene 814000
Tetrachloroethene 2.4 mg/l
TPH 57000000
Toluene 3
Site 03 - Water
1,1,2-trichloroethane 9
1,1,2,2 tetrachloroethane 100
trichloroethene 210
1.2 dichloroethane 120
Bis(2-ethylhexyl)phthalate 570




Lead 21
Nickel 200
Total chlorinated VOCs 7782
VOCs 439
Site 09 - Soil

1,1,1-trichloroethane 50
1,1,2,2-tetrachloroethane 640
1,2-dichloroethene 3,100
2,2’-oxybis(1-chloropropane) 65
2,3-dimethy! phenol 370
2,4-dimethylphenol 4,800
2-Butanone 11
4,4’-DDD 620
4,4’-DDE 890
4-Methylpenol 2,300
Acetone 180
Acetone/chloroform/PCBs 1,500
Aroclor-1260 30,000
Aromatic VOCs 209
Benzene 3
Beta-BHC 44
Bis (2-ethylhexyl) - phthalathe 10,000
Butyl benzyl phthalate 13,000
Cadmium 2,670
Carbazole 160,000
Carcinogenic PAH 424,300
concentrations

Chlorinated VOC concentration 42
Chlorobenzene 180
Chloroform 16
Chromium 94,000
Di-n-butyl 410




Di-n-octy! phthalate 75
Dibenzofuran 120,000
Dichlorobenzene 180
Diethyl phthalate 4,300
Dimethyl phthalate 2,400
Ethylbenzene 38
Lead 33,700,000
Mercury 1,690
N-nitrosodiphenylamine 120
PAH compounds 6,025,000
PCB compounds 4,900
PCBs 3,400
Penthachlorophenol 98
Petroleum hydrocarbon 4,020,000
Phenols 4,000
Tetrachloroethene 12
Tetrachloroethylene 12
Toluene 82
Total 2,3,7,8-TCDD ~ 0.0875
Total PAH concentrations 878,810
Total VOC 46
Total carcinogenic PAH 2,064,000
Total xylenes 4,500
Trichloroethene 670
Vinyl chloride 350
Xylenes 110
Site 09 - Water
1,1,2-trichloroethane 48
1,2,2-Trichlorobenzene 70
1,2,4-Trichlorobenzene 8
1,2-dichloroethane 320

I,2-dichloroethene

28,000




1,2-dichloropropane 940
1,3-Dichlorobenzene 83
1,4-Dichlorobenzene 420
2,4-dimethylphenol 860
2-butanone 4,500
2-methylphenol 350
2-methynaphthalen 3
4,4’ - DDE 5.7
4,4’-DDD 0.0037
4-methylphenol 370
Acetone 3,000
Alpha chlordane 0.012
Antimony 71
Aromatics VOCs 7,500
Benzene i1
Bis(2-chloroethyl)ther 3
Bis(2-chlorois)propyl 3
Cadmium 5.2
Chloride concentations 680
Chlorobenzene 620
Chloroethane 5
Dieldrin 0.0024
Ethylbenzene 31
Lead 25.5
Naphthalen 5
Petroleum hydrocarbons 900
Pentachlorophenol 2
Phenanthrene 21
Phenol 66
Salinity concentations 1,500,000
Sodium concentations 343,000
TDS concentrations 1,500,000




Tetrachloroethene 670
Total PAH concentrations 60
Total VOC concentrations 721
Trichloroethene 1,200
Vinyl chloride 7,000
Xylenes 55

* Denotes that contamination levels are suspected
to be caused from laboratory procedures



TAQE 1B

POTENTIAL HAZARDOUS SUBSTANCES
IR Program Sites 03 and 09
NCBC-Davisville

Substance Maximum Levels PEL(2) or IDLH(1) Route of Exposure Symptoms
in Media (soil, TVL@3)STEL@)
water, air)
Volatile Organic Compounds (VOC) -
Petroleum Products
Kerosene Unknown 200 ppm (3) Unknown Ing, Inh Irritation of upper raspatory tract, CNS stimulation followed
2500 mg/m’ (4) for by depression, dizziness, headache, incoordination, coma,
60 min irregular heartbeat, respiratory arrest; Irritation of mucous
membranes of throat, esophagus, and stomach, irr. heartbeat
Automotive Gasoline Unknown 300 ppm (3) Unknown Ing, Inh Same
500 ppm (4) for 30
min
Other Products
benzene 164 ppm 1 ppm 3000 ppm Ing, Inh, Con, Abs irritant; eyes, nose, raspatory system
ca
1,1,2,2- 0.1 ppm I ppm 150 ppm same nausea, vomit, abdom pain, tremor fingers, juand, enlareged
tetrachloroethane ca tend liver, monocyc, kidney damage.
1,2-dichloroethene 28 ppm 200 ppm 4000 ppm Ing. Inh, Con irritant to eyes and respiratory tract, CNS depression
1,2-dichlorethane 0.320 ppm 10 ppm 1000 ppm Ing, Inh, Con, Abs CNS depressant, nausea, dermatitis, irritant to eyes
ca
trichloroethene 0.210 ppm 25 ppm 1000 ppm Ing, Inh,Con head, verti, vis dist, tremors, som, nau, vomit, irrit eyes,
ca derm, card arrhy, pares:(carc)

F:\PROJ\2960032\s&h-appb.ncw




TABL&& (cont)

tetrachloroethylene
(PCE)

vinyl chloride

814 ppm

7 ppm

25 ppm

1 ppm

500 ppm.
ca

unknown
ca

same

inh

irritant eyes, nose, throat, nau, flush face, neck: verti, dizz,
inco, head, skin eryt, liver damage.

weakness, abdom pain, gastrointestinal bleeding

Semivolatile Organic Compounds (SVOC)

PAHs 879 ppm 0.2 mg/m’ (as Coal 700 mg/m’; Inh, Abs, Ing Dermatitis, bronchitis, carcinogen
tar VOCs) Ca

dibenzofuran 120 ppm not established not established Inh, Abs, Ing unknown

Pesticides/PCB

PCBs 30 ppm 0.001 mg/m’, 5 mg/m’; Ca Inh, Abs, Ing, Con Irritation to eyes and skin, chloracne, liver damage
(TWA)
0.5 mg/m3 (skin)

Aroclor-1260 30 ppm 0.001 mg/m’, 5 mg/m®; Ca Inh, Abs, Ing, Con Irritation to eyes and skin, chloracne, liver damage
(TWA)
0.5 mg/m3 (skin)

Inorganic Analytes

. 3.5 not established . . .

Chromium 94 ppm I (mg/m™) Inh, Ing histologic fibrosis of the lungs

Lead 33,700 ppm NIOSH: 700 mg/m’ Inh, Ing, Con Weakness, lassitude, insomnia, facial pallor, tremor,
0.10 mg/m’ anorexia, weight loss, constipation, abdominal pain, colic,
OSHA: anemia, gingival lead line, wrist/ankle paralysis, irritated

0.05 (mg/m’*)°

eyes, hypotension

F:\PROJ\2960032\s&h-appb.new




TABL& (cont)

Pesticides

2,3,7,8- TCDD (dioxin) 0.0875 ppm

not established

unknown
ca

unknown

chloracne, tumors

(1) IDLH Immediately Dangerous to Life and Health
(2) PEL  Permissible Exposure Limit

(3) TLV Threshold Limit Value

(4) STEL Short Term Exposure Limit (15 min)

(5) Determined for chromium metal

(6) Determined for metal form

FAPROJN2960032\s&Nh-appb. new

C

Ceiling Limit

Ca Carcinogen

Skin Potential Exposure by cataneous route




TABLE 3 SITE WORKER TRAINING AND PHYSICAL EXAMINATION RECORD

SITE: Naval Construction Battalion Center, Davisville Project No. 29600.32
CTO NO.: 0032
HAZWOPER HAZWOPER Medical

Name 40-Hour Initial Annual First Aid® | CPR¥ Supervisor®™ Exam Fit-Test®
Randi Augustine 1985 May 94 June 93 Mar 94 Jan 92 April 94 Apri 94
Susan Braun 1990 April 94 _ Mar 94 Feb 92 Oct 93 -
Kevin Caldwell Feb 90 Dec 93 Feb 93 June 94 - Jan 94 Jan 94
George Lukert Nov 90 May 94 July 92 Feb 94 June 92 April 94 April 94
Joseph Friesen Aug 93 Oct 94 _ July 94 _ Sept 94 _
Nicholas Lanney Feb 94 May 94 _ _ _ Apr 94 _

(a) At least two people onsite must have current certification in First Aid/CPR for all tasks.
(b) At a minimum, the SSHO or Site Manager must have had supervisor’s training.
(c) When air-purifying respirators are required.

NOTE:  No employees other than those listed above are permitted to work onsite without prior written approval by the CTO
Manager or SSHO.




TABLE 4 PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS

SITE: Naval Construction Battalion Center, Davisville Project No. 29600.32

CTO NO.: 0032

Work Task

Initial Level
of Protection

Specific Personal Protective Equipment

Drilling

Monitoring Well Installation
Groundwater Sampling

Soil Sampling

D

Steel toe/steel shank safety boots, cotton coveralls, safety
glasses, hardhat (drilling only), latex inner gloves,
butyl/neoprene outer gloves®, faceshield (drilling operator
only), hearing protection (during drilling only)

(a) Work gloves may be worn during drilling. Nitrile/neoprene outer gloves and latex inner gloves are to
be worn during tidal monitoring and when contact with contaminated soil or ground water.




TABLE 5 EMERGENCY INFORMATION

SITE: Naval Construction Battalion Center, Davisville Project No. 29600.32
CTO NO.: 0032

Nearest telephone (give location, directions, and telephone number): Building No. 404, East of the
intersection of Davisville Rd and Route 1.

Other site communication equipment: Cellular telephone in EA vehicle

Name Phone Number
Police: 8166 Post Road, N. Kingstown (401) 294-3311
Fire: 8150 Post Road (401) 294-3344
Ambulance: 8150 Post Road (401) 294-3344
Hospital: Kent County Memorial Hospital, (401) 737-7000
445 Toll Gate Rd, Warwick
Security: 401) 267-2541

Directions to Hospital: Exit NCBC Davisville by traveling west on Davisville Road. Proceed to entrance
of NCBC Davisville. Proceed under Route 2 overpass onto Devil’s Food Road. Continue approximately 2
miles on Devil’s Food Road and turn right onto Route 4 North. Take Route 4 North to Route 95 North.
Take the first exit off of Route 95 onto Route 117. Take a left onto Route 117. Proceed one block to a
traffic light and turn right. Follow road and bear right at first intersection. Follow road to the end and take
a left onto Toll Gate Road. Hospital will be on your right.

NATIONAL RESPONSE CENTER: 1-800-424-8802

NAVFAC Remedial Project Manager: Robert Krivinskas 1-(610) 595-0567 ext. 134

NCBC Davisville CSO: Lou Fayan 1-(401) 294-6108

CTO Manager: Nick Lanney 1-(617) 784-1767

Site Manager: George Lukert - 1-(617) 784-1767

Site Safety and Health Officer: Susan Braun : 1-(617) 784-1767

Program Manager (410) 771-4950 (work)
Charles Houlik, Ph.D., CPG

Deputy Program Manager (410) 771-4950 (work)
Sam Morekas

Program Safety and Health Officer (410) 771-4950 (work)
Kris Hoiem, CIH (410) 357-5485 (home)

EA Corporate Safety and Health Officer (410) 584-7000 (work)

Clayton Bock

EA Medical Services
Medical College Hospital, Bucks County Campus (215) 441-6600
Warminister General Hospital
225 Newtown Road
Warminister, Pennsylvania 18974

Poison Control Center (800) 822-9761

In case of accident or exposure, contact the EA Human
Resources representative within 24 hours:
Toni Sircely (410) 584-7000




NOTE: The CTO manager will verify telephone numbers and check with the emergency responder to ensure
coordination. The medical facility will be contacted to determine the ability and desire to treat
potentially contaminated patients.
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